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_— you come to Girdler for nitric acid facilities, you 
get the benefit of the vast experience of DuPont as well 
as Girdler. DuPont's agreement with Girdler has combined 
the know-how of both companies. Moreover, Girdler has 
unsurpassed experience in building plants for the production 
of ammonium nitrate. 

Because of this experience and new Girdler developments 
in nitric acid plants, you are assured substantial savings in 
capital investment and in operating costs when you specify 
Girdler. Mail coupon for bulletin on Girdler nitric acid plants. 


the GIRDLER Compory 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, San Francisco. 
In Canada: Girdler Corporation of Canada Limited, Toronto 


MAIL COUPON 


HNO. BULLETIN 








Girdler nitric acid plants employ the well-known Du Pont process, using high- 
pressure catalytic oxidation, to produce nitric acid. These plants offer greater 
economy, in both investment and operating costs, than atmospheric or low-pressure 
units. With the high-pressure process 55%-60% nitric acid is produced with 
efficient use of catalysts, and with lower utilrty requirements. 






TODAY FOR 


THE GIRDLER COMPANY 

224 East Broadway 

Louisville 1, Kentucky 

Please send copy of new Bulletin on Girdler Nitric 
Acid Plants. 
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Moving-Bed Processes 


Next month’s feature report will 
deal with moving-bed processes—a 
pioneering, 32-page interpretive sur- 
vey of this entire, fast-growing field. 

It will be a comprehensive roundup 
of moving (not fluidized) bed tech- 
niques for contacting solids and gases: 

Fundamental principles, engineer- 
ing design, commercial operations, 
advantages and limitations, new and 
improved processes, what’s ahead in 
the chemical, petroleum and metal- 
lurgical fields. 

Why do we publish this report 
now? 

¢ Because the moving-bed tech- 
nique has vast potential for new uses 
throughout the process industries. 

¢ Because there’s a real need for 
a comprehensive evaluation of the 
entire field in one reference. 

¢ Because the author—who spent 
over five months making this study— 
has come up with authoritative data 
of value to engineers in development, 
design, operations, management. 

You shouldn’t miss Moving-Bed 


Processes next month!—yrc 


. - « What’s doing in today’s techniques 


for liquid-solids separation. 

You'll find the answers in this month’s 
64-page report on Solids-Liquid Separa- 
tion. First section tells how to approach 
your problem. Following sections evaluate 
equipment and operating principles for 
screening, filtration, centrifugation, cyclon- 
ing, thickening. This report—which we’ve 
worked on for a year—is our answer to 
your requests for a critical roundup of 


this unit operation. (p. 175) 


How much does a high stack cost? 
These stacks are important in the con- 
trol of atmospheric pollution. But what do 
they cost? Here, for the first time in one 
convenient reference, are up-to-date and de- 


tail data on comparative costs. (p. 239) 
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New trick for heat exchanger men. 
What: A numerical way to estimate the 
exchanger area of a shell-and-tube heat 


exchanger. Why: Faster, more accurate 


wy 


Please turn page 











than the usual graphical method. For all 


engineers working with exchangers. (p. 245) 
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More help in finding cost data. 

Here’s an annotated bibliography to 186 
articles published in 1954 on costs and cost 
estimating. It helps you locate cost data 
quickly, supplements the 1947-1953 index 
we published last October. (p. 247) 





How industry trains its engineers. 
New nationwide survey shows that train- 
ing programs vary from formal courses to 
“a handbook and a handshake.” Job rota- 
tion is the major ingredient in most chemi- 


cal companies’ training recipe. (p. 268) 
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What to expect from plastic valves. 
You can look forward to wider use of 
injection-molded globe valves; plastic dia- 
phragm valves will also remain popular. 
Here are comparative data you can put to 


good use in your own selection. (p. 280) 
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Heres why you should investigate 
the Swenson Spray Drying Process 2 


Perfected through more than 60 years of experi- 
ence and research, Swenson Spray Dryers pro- 
vide many important advantages. They have 
opened the profit door to many new fields and 
have made practical the developments and dis- 
coveries originated in the laboratory. 

Swenson Spray Dryers produce almost instan- 
taneous drying. Each tiny particle of the fin- 
ished product is uniformly similar to the others. 
In almost every case, no further processing is 
necessary before packaging and shipping. Sig- 
nificant savings in overall processing costs and 
time are the result. 

Quality is at an efficient high when a Swenson 


Spray Dryer is used. You get selected variations 
in atomization, feed concentration, feed temper- 
ature and air temperature. Such factors enable 
you to cut production costs to a minimum. You 
get a better product from fewer processing steps 
and a lower total product cost. 

Swenson maintains a complete plant-scale 
Spray Dryer Laboratory for the purpose of con- 
ducting research, to develop new equipment and 
techniques, to provide new applications and to 
evaluate the potential of a customer’s product. 


SWENSON EVAPORATOR CO. 
15669 Lathrop Avenue, Harvey, Illinois 


SWENSON SPRAY DRYING OFFERS THESE FEATURES: 


High Thermal Efficiency with maximum heat 
recovery 


High Product Recovery due to efficiently designed 
collectors . . . eliminates costly waste. 


Product Control . . . moisture content and other 
characteristics can be accurately predetermined and 
controlled. 


High Efficiency Atomization that can be con- 
trolled provides many variations in atomizing. 


Custom Instrumentation . . . Swenson Spray 
Dryers can be instrumented to give automatic 
operation for quantity and quality production. 


Write today for our bulletin... 


containing full details about Swenson 





Spray Dryers—D-105. Indicate in your letter 


if you would like to have an engineer call 


Complete Accessibility makes cleaning easy. to counsel with you. 


1 Y 


Evaporators Spray Dryers 


SWENGO. 


Since 1889 


Crystallizers Filters 


A Division of 
WHITING 


Corporation 








Here's a gas-heated Swenson Spray Dryer 


Tale: Wm odal-laallet- immo) gelet-s-t-iialemsoll- tale 





Swenson's Exciusive 
Research Service... 


Swenson’s plant-scale research lab- 
oratory is at your service. It offers an 
opportunity for you to discover the 
potential of your product. You are 
invited to take advantage of this unique 
research facility in developing your own 
production of spray-dried products. 





You Il be three steps ahead 
with the JOY WG0-9 
COMPRESSOR 


VERTICAL DESIGN—Saves floor 
space, allows simple installation. 
Prevents uneven wear in carbon 
rings. Eliminates necessity for 
perfodic turning of piston to 
equalize ring wear. 


RE: 


~ 


ee 


| 


LONG-ROD CONSTRUCTION— 
Spacer between crankcase and 
cylinder absolutely prevents pas- 
sage of oil into cylinder. No 
part of the piston rod that enters 
the crankcase can enter the 
cylinder. No possibility of air 
contamination. 


SECTIONALIZED CARBON RINGS— 
Expanders maintain ring-contact 
with cylinder wall despite wear. 
Rings last longer. 


The Joy WGO-9 “long-rod” compressor is the result 
of more than twenty years’ experience in the design 
and manufacture of non-lubricated compressors. In 
addition to the carbon graphite piston rings that need 
no lubrication, the Joy WGO-9 features special light- 
weight pistons; large, direct air passages; and liberal 
waterjacketing to reduce heat and minimize ring wear. 

The patented Dual-Cushion Valves are made of 
corrosion-resistant materials. In addition, all metallic 
wearing surfaces are either chrome-plated, surface- 
hardened, or made of stainless steel. 

Free Bulletin A-44 gives details on the Joy WGO-9 
Oil-Free Compressor. Write for your copy TODAY to 
Joy Manufacturing Company, Oliver Building, Pittsburgh 22, 
Pa. In Canada: Joy Manufacturing Company (Canada) 
Limited, Galt, Ontario. 


for VANEAXIAL FANS « COMPRESSORS ¢ OXYGEN GENERATORS 
VACUUM PUMPS AND BOOSTERS 
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nlamce, too, ih important in 
COOLING TOWERS 


In the new CW SERIES COOLING TOWERS Marley engineers have achieved a high per- 
formance level that takes these counter-flow towers out of the “conventional” class. A carefully 
balanced expansion of three major elements results in more cooling ability for every frame size. 
CW towers offer: 


GREATER FILL VOLUME — with more wetted surface in each cubic foot 
GREATER AIR VELOCITIES — more pounds of air to pick up heat 
GREATER SPRAY BREAK-UP — high pressure down spray on closer centers 


There is the correct amount and type of fill to balance the increased air velocity; proper spray 
pressure to perform adequately with added fill‘andair flow. Of greatest importance is the skillful 
integration that makes the expanded features perform at a new low cost per gpm. This balance 
carries through to the fan, Geareducer, fan cylinder and drive shaft, all Marley designed to 
function as a unit at higher velocities for longer life. 


The Marley Company 


Kansas City, Missouri 











4027 stock items 


You can plan for economical, effi- 
cient butt-welded corrosion piping 
with assurance of quick availability 
of FLOWLINE Fittings. Delivery 
can be made from stock by leading 
distributors. Made in sizes 4” 
through 12” — Schedules 5S, 10S, 
40S, 80S — Stainless Types 304, 
304L, 316, 347; Monel, Nickel, Alu- 
minum. Seamless fittings with all the 
plus values . . . at no extra cost. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 
World's lorgest Manufacturer of Stainless Welding Fittings 



















FLOWLINE* 


WELDING FITTINGS 
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CHEMICAL 


ENGINEERING—June 1955 


Here, from one manufacturing source — 
BIRD — is the most complete range of 
modern equipment for separation of solids 
from liquids. 

But, you don’t have to guess or gamble 
on which one is the most efficient and 
economical for any given job. 

Here, also, is the BIRD RESEARCH AND 
DEVELOPMENT CENTER, one of the 
finest laboratories in the world for pilot- 
scale filtration, clarification, centrifuging 
or wet classification tests. 

This range of equipment combined with 
complete facilities for determining the best 
for the job can save you a great deal of time 
and money. Are you making the most of it? 


BIRD MACHINE COMPANY 


SOUTH WALPOLE 
MASSACHUSETTS 








Another new development using 


B. F. Goodrich Chemical - raw materials 


a IE tac” 


Rigid. vinyl pipe pays off Ue 


ANUFACTURING and process- 

ing 100-grain vinegar— strong 
enough to eat holes in steel—means 
high plant piping and maintenance 
costs in many food plants. But a manu- 
facturer in Ohio recently showed haw 
to take the bite out of the problem, by 
piping his vinegar plant with high im- 
pact plastic pipe made from Geon resin. 
The plant’s new rigid vinyl pipe is 
lighter in weight, less costly, easier to 
install than conventional pipe . . . 
shows extreme resistance to vinegar 
and acetic acid corrosion, inside and 


ee ee 





B. F. Goodrich Chemical Company does not manufacture this pipe. We supply only the Geon resin. 


out, even up to 150°F. It is easier to 
clean and maintain, does not scale, 
will not deteriorate with aging. 

The remarkable physical proper- 
ties and chemical inertness of Geon 
have led to this kind of problem- 
solving in many industries. Geon 
polyvinyl materials are adaptable, 
versatile, easy to compound... for 
molding, coating, extruding, spray- 
ing, and calendering. 

To help you improve an old prod- 
uct or build superiority into a new 
one, complete information is avail- 


Qu 


able from Dept. BB-6, B. F. Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 


GEON RESINS « GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials ¢ HYCAR American rubber and latex « GOOD-RITE chemicals and plasticizers ¢ HARMON colors 


12 
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Make sure the screw conveyors 
you buy pass this quality test! 


If they don’t . . . investigate LINK-BELT’s sound engineering 
and quality manufacture .. . your assurance of top performance 


1. Is flighting accurately formed? 





Link-Belt’s specialized machinery assures accurate 
forming, producing uniformity of flighting curvature. 


2. Are 
diameters 
uniform? 


Only specially selected steels are used to meet Link- 
Belt’s rigid specifications. 


3. Will the 

hangers 

match your 

exact needs? 
Hangers are available in gray 
iron or steel frames in a range 


of styles and with various bear- 
ing materials. 


4. Will 
installation 


be easy? 


Straightness is checked before shipping, and extra 
care is taken in handling and loading. Jig-drilled 
coupling bolt holes facilitate assembly. 


5. Can 
gates be 
installed 
on the job? 


Gates are available for bolting or welding in place 
right on the job for ease of trough opening location. 


6. Are troughs 

fabricated 

fo your 

specifications? 
Link-Belt’s accurate fabrication assures better fit of 
all components. Choice of metals to fit your need. 


7. Is the 

drive 

fully oem _# 
integrated? ——— 


Only Link-Belt builds a complete line of gear and 
chain drives, couplings, bearings, shafting. 


8. How wide a 
choice of 
spouts and 
gates do 
you have? 


Discharge spouts and gates can be fixed or detachable. 
Hand or rack-and-pinion, flat or curved slide gates. 


9. Is full ordering 
information 


iS me 

Y Ir 3 ae 

ta ; readily available? 
Link-Belt’s 92-page Screw Con- 
veyor Book 2289 contains com- 

. plete ordering data. Ask your 

) Link-Belt representative or dis- 

’ tributor for your copy today. 





LINK-BELT COMPANY: Executive Offices, 307 N. 
Michigan Ave., Chicago 1. To Serve Indust 
There Are Link-Belt Plants, Sales Offices, Stoc! 
a Factory Branch Stores and Distributors 
in All Principal Cities. Export Office: New 
York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville, IV.S.W.; South Africa,. ¢ 
Springs. Representatives Throughout the World. “ 
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This versatile, dependable, economically- 
priced hand valve is equally at home in 
corrosion, abrasion, vacuum or general 

service—wherever positive action is 
needed. The X-V Series disc—for 

positive closure—and diaphragm— 

for positive sealing—work independently, 
with only the disc exposed to pressure in 
the closed position, substantially 
increasing diaphragm life, lowering 
torque and providing unsurpassed vacuum 
service ... No other valve does such 

a complete job at so little cost! 


Write for Bulletin FL-154 


DISC for positive closure 


DIAPHRAGM 


for positive sealing 








Corrosion 
Resistant 
Union Ends  uninc over race 


(Pats. Pending) 
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Tough 


No other valve controls the 

flow of hard-to-handle corrosive 
and abrasive materials with the 
efficiency and reliability of the 
Farris Pinch-Type FLEX-VALVE 
... because FLEX-VALVE 
cannot plug! This is the simplest 
valve made—only two components 
—employing the fundamental 
principle of pinching off the 
rugged, flexible valve body. 

Case histories show batteries 

of these valves in severe 

service for more than 20 years 
—and still going strong! 


Pe 


F: or complete information 
write for Catalog FL-382. Flex-Valve’s Exclusive Advantages 


e Will Outwear Any Metal Valve in Abrasive Service 
e Full Pipe Capaci 
YOUR MONEY BACK ade 
e Bubble Air-Tight 
IF IT PLUGS! e Low Replacement Cost 
e No Obstructions, Pockets or Internal Parts 


e Available in Rubber, Neoprene, Butyl, Buna-N, Buna-S 
Food Stock and Special Compounds. 


e Air or Hand-operated Types 


. There is no compromise with experience! 
__ There is only one FLEX-VALVE 


FARRIS HYDROSEAL CORE 








Valve diaphragms being tested for flex-life in a section 
of Grinnell’s extensive Testing Laboratory. 


Rubber mill for mixing experimental 
diaphragm compounds. 


Check these important features: 
* Diaphragm absolutely isolates 
working parts from the line fluid. 
Diaphragm lifts high for full, 
streamline flow in either direction, 
Diaphragm effects positive, 
‘ leak-tight closure. 
Ps > Body, ining and diaphragm 
pregency | materials to suit service. 
CLOSED Diaphragms easily replaced 
without removing valve body 
from line. 


GRINNELL-SAUNDERS 
DIAPHRAGM VALVES 


Grinnell Company, Inc., Providence, Rhode Island 


welding fittings °* 
pipe ° 


pipe and tube fittings ° 
Grinnell-Saunders diaphragm valves ° 
industrial supplies ° 


engineered pipe hangers and supports °* 
prefabricated piping ° 
Grinnell automatic sprinkler fire protection systems ° 





GRINNELL-SAUNDERS DIAPHRAGM VALVES 
have won an envied reputation for long, trouble-free 
service under the toughest operating conditions. One 
reason is Grinnell’s continuous test program. In this 
life-test laboratory, valves and diaphragms operate day 
and night, through thousands of opening and closing 
cycles, to pre-prove performance. Result — better 
valves for all types of services. 


This program of continuous testing is the basic 
reason why so many different inclustries are turning 
to Grinnell-Saunders for diaphragm valves with pre- 
proved performance. There are standard types for a 
wide variety of applications . . . in the handling of 
corrosive liquids, gases, beverages, compressed air, 
fluids loaded with suspended solids — on lines where 
leakage, corrosion, clogging, abrasion, or contamination 
could be costly. 


Are your valves giving you the dependable, long 
service life you must get to maintain economy and 
efficiency? If they are not, it will certainly pay you 
to consult a Grinnell engineer. 


° Coast-to-Coast Network of Branch Warehouses and Distributors 
Thermolier unit heaters °* valves 
plumbing and heating specialties * water works supplies 


Amco air conditioning systems 
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TURBINES FOR : 
HIGH-SPEED COMPRESSORS 








VIBRATION RECORD, inset, is obtained by exciting buckets. Peaks indicate QUIET ZONE 
resonant vibration response of buckets. For more reliable operation, G-E = 
i fine bucket iting f ies to ‘‘ quiet “ > ay, soa 
engineers confine bucket exciting frequencies to ‘‘quiet zones’’ between the peaks vy TY 


How G-E Engineers Locate “Quiet Zones” 


‘for Safer High-speed Turbine Operation 


When driving modern compressors and blowers, G-E high-speed 
turbines spin at operating speeds of 7000 rpm and up. At such 
speeds, if resonant vibration were not controlled carefully, bucket 
fatigue failure might result. 


HERE’S HOW General Electric combats the problem: Natural 
vibration frequencies of the buckets on each new turbine rotor are 
determined with the special equipment shown above—an oscillator, 
crystal pick-up, and high-speed level recorder. ‘Quiet zones” of 
minimum normal vibration are clearly revealed. 





With this information available, the number of nozzles can be 
varied so that steam striking the buckets will create vibration- 
exciting frequencies only in these “quiet zones.”” By thus making 
sure that steam-impact frequencies don’t coincide with critical 
natural frequencies, the chance of bucket failure is greatly reduced. 


VIBRATION TESTING is one of many features that add to the reli- 

, ability of G-E high-speed turbines. For more information, contact 

TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE your nearest G-E Apparatus Sales Office or write General Electric 
Company, Schenectady 5, N. Y. 241-2 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 











for TOUGH 
fluid and gas 


handling jobs 


Conveying nitric acid for use in batch nitrations is quick decth for ordinary 
fiexible metal hose. Sulphuric acid and plating solutions are other notorious 
killers. When temperature and pressure extremes and adverse handling condi- 
tions are also involved, hose replacement is frequent and expensive. 


Thet’s why—for tough jobs—it’s good economy to specify Atlantic flexible 
metal process hose. Manufactured to survive the most destructive use, it Is 
unequalled for leak-proof qualities, flexibility, durability, strength and lightness. 
it performs long after ordinary hose is scrapped and returns real savings In 
your material and labor dollar. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
is on Aflanfic flexible metal hose that is best for it. 


Avellable in Seamless of Interlocking construction: Steel, stainless steel, monel, 
Bronze. 4"—36” 1D. inclusive with appropricte fittings. 


18 


ATLANTIC 


FLEXIBLE METAL HOSE 








Our engineers have developed flexible metal hose for @ 
number of classified nuclear applications. Though these 
types cannot be released at present, the experience gained 
is available for any unusual problems you may have. 


Write for Chemical and Process Industries Bulletin 20D. 


See our Catalogs in Sweet's Files for 
Product Designers 
and Mechanical Industries, 









ATLANTIC METAL HOSE CO., INC. 
329 Dyckman St., New York 34, N. Y. 
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Cape Henry Licur, located on the south side of the entrance to 
Chesapeake Bay, was the first lighthouse to be built by the 

_ United States, The octagonal tower of sandstone, 129 feet 
high, was constructed of materials gathered while Virginia 
it was damaged during the Civil War and is no longer in 
use. It was replaced in 1881 by the present lighthouse, a cast 
iron tower 167 feet high, located 337 feet to the northeast. 


Pointing the way to progress in the development and use of electro- 
chemicals is the pioneering research of Niagara Alkali Company. Niagara was 
the first in the country to produce several of these important materials 
and through research is constantly improving the usefulness of 


Nialk® Liquid Chlorine, Nialk Caustic Potash, Nialk Carbonate of Potash, 


Nialk Caustic Soda, Nialk Paradichlorobenzene, Nialk TRICHLORethylene, 


Niagathal® (Tetrachloro Phthalic Anhydride). 


NIAGARA ALKALI COMPANY 
60 East 42nd Street, New York 17, N.Y. 














WIDE ENDURO BELT 
... Keeps scratches 






CORROSION RESISTANCE IN 
TUBULAR FORM. Republic's 
Steel and Tubes Division turns 
out miles of ENDURO Stain- 
less Steel Tubing for the proc- 
ess industries and for me- 
chanical applications. Repub- 
lic ELECTRUNITE Stainless Steel 
Tubing and Pipe offer the 
identical high mechanical and 
corrosion-resisting properties 
demonstrated in sheet form 
by the Reynolon belt. Call 
Steel and Tubes for applica- 


tion assistance on all your fivid se 
handling and tubing problems. WHAT'S EVEN MORE CORROSION-RESISTANT? REPUBLIC TITANIUM. Titanium 


surpasses even stainless steel in resistance to many severe forms of corrosion. 
Yet, it weighs only 56% as much as alloy steel. Here, Republic Titanium supplies 
corrosion-resistance and lighter weight to parts designed to knit human bones. 
Republic Titanium and Titanium alloys now are available for civilian applica- 
tions. Republic has the experience to help you use them best. Write us, 





REPUBLIC STEEL CORPORATION 
3116 East 45th Street, 
Cieveland 27, Ohio 


= NO CONTAMINATION —NO 


SPOILAGE. Republic Steel offers 
a full range of barrels, drums 
and pails in a variety of metals 
and finishes to protect your 
chemical, food and other psod- 
ucts. Choose from ENDURO 
Stainless Steel, hot dipped 
galvanized steel, hot dipped 





I’m interested in additional information on: 


i i 

* i 

i i 

i i 

‘ : 

t CD Republic ENDURO Stainless Steel H 

i D Stainless Metallurgical Assistance i 4 ‘ 

f == QELECTRUNITE Stainless Steel Tubing PRP eg nig ey orgene: 
: DC Republic Titanium 0 ws) we Steel Drums Jf hearth steel, plain or lacquer 
t and Barrels t lined. Choice of gages to meet 
t ml alll handling and shipping re- 
' 1 quirements. Many styles in 
' ' ao ioe - gallons. Con- 
' i 
i i 
i i 
I I 


Name Title 





Company 





Address 





City Zone. State. 
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This wide, polished ENDURO Stainless Steel 
belt carries Reynolon plastic coatings in proc- 
ess. One such type makes the peel-off backing 
for those handy packaged small bandages you 
use. 


The ENDURO surface provides a high luster 
finish! Since the slightest scratch would be “mir- 
rored” or duplicated in the finished product, the 
quality of the stainless steel surface determines 
the quality of the plastic coating. Here, EN- 
DURO keeps scratches off bandages! 


Note that the belt is supported only by top 
rollers. That allows both sides to carry the plas- 
tic material ... speeds production. It also means 
that the belt must have great tensile strength. 
ENDURO supplies that strength. In this case, 
tension on the belt runs as high as 90 tons, 


What’s more, this belt must be heat-resistant. 
In process, material passes through 600° ovens. 
And, many of the plastics processed are in hy- 
drous or acidic solutions. So, the belt must resist 
rust and corrosion. ENDURO does just that. 


Four of these sixty-inch wide belts help pro- 
duce Reynolon plastic film. Even at this extreme 
width, the belts must stay flat. “Crowned” metal 
could snap like an oil can and damage the plastic. 


Republic metallurgists worked closely with 
Reynolds Metals Company, Plastics Division, to 
develop this unusual equipment. If you have 
process or product problems involving heat, 
corrosion, surface finish or strength, ENDURO 
Stainless Steel quite likely is your answer. Repub- 
lic metallurgists will help you apply it most 
profitably. Write Republic. 


REPUBLIC STEEL 
Woerlttd Wet Rtwige of Stawalard, Stools andl SCL pod 
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A chemical plant in Illinois makes sodium hypochlorite, 
for use in bleaches, laundry disinfectants, water purifiers. 
Until over 2 years ago, the piping that carried the chlo- 
rine and hypochlorite would fail every 2 or 3 months. 
This was considered a routine performance—until U.S. 
Uscolite® plastic pipe was installed. Uscolite has now 
been on the job for over 2 years and shows no sign of 
deterioration and we have eliminated our troubles with 
metallic contamination! 

Another big point about Uscolite, says the factory 
manager, is that a part of the pipe is exposed year after 
year to the weather on an outside truck loading station. 
Any damage? “No, none whatever.” 

Uscolite is a product of United States Rubber Company. 
This great plastic is available not only in piping, but in 
pipe fittings, valves, and sheet stock for fume ducts. 
Uscolite is extremely light in weight, yet has very high 
impact strength. It resists acids, salts, alkalies, fumes— 
inside and out. 


“We were fed up with 
replacing piping 
every 2 or 3 months, 
so we put in U.S. 


Uscolite Pipe 2 years 


ago—and haven’t 


replaced a 
length yet!” 


says manager of a midwest chemical plant 


View of U.S. Uscolite Pipe carrying bleach on outside truck 
loading station. Years of exposure to every kind of weather 
have had no effect on this piping. (Right) Uscolite pipe carry- 
ing bleach to storage tank. 


Rid yourself of piping problems. Next time you require 
new piping, or replacement of old piping, remember 
Uscolite. Call any of the 27 “U.S.” District Sales Offices 
or write address below. 





Uscolite pipe and fittings are made in the broadest and 
largest line of stock sizes of plastic pipe on the market. 
Sizes follow: 

@ Molded fittings in 2” through 4” I.P.S. @ Molded 
flanges 4%” to 6” LP.S. @ %” to 3” Uscolite dia- 
phragm valve (Hills-McCanna). @ Header pipes in 
2”, 3”, 4”, 6” pipe sizes. @ Pipe in standard wall 
dimensions and extra heavy wall dimensions in 42” 
through 6” pipe sizes. 











“U.S.” Research perfects it . . .“’ U.S.” Production builds it . . . U.S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 





Hose « Belting « Expansion Joints « Rubber-to-metal Products ¢ Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives * Roll Coverings « Mats and Matting 


_- 
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YOU CAN RELY ON YOUR FM PUMP ENGINEER... 


to solve any pump problems! 


Troubled by a pumping problem? There’s an easy solution. 
Call your Fairbanks-Morse Field Engineer. His business 
is solving your problems. . . selection and applying pumps 
that will answer your needs most economically and effi- 
ciently. 

Because Fairbanks-Morse is the world’s largest manu- 
facturer of a complete pump line, your Fairbanks-Morse 


Field Engineer is not handicapped in his recommendations. 
He can select the pumps that offer you the most for your 
pump dollar. He has the field experience and is backed 
by the most experienced pump engineering department in 
the business. To solve your pump problems, call your 
Fairbanks-Morse Field Engineer. Fairbanks, Morse & Co., 
Pump Division, 3601 Kansas Ave., Kansas City, Kansas. 


# FAIRBANKS-MORSE 


@ name worth remembering when you want the best 


PUMPS « SCALES « DIESEL LOCOMOTIVES AND ENGINES « ELECTRICAL MACHINERY + RAIL CARS » HOME WATER SERVICE EQUIPMENT + MOWERS + MAGNETOS 








Life STABLE UNDER ALL pH CONDITIONS, POLYACRYL- 
i em AMIDE is a versatile thickener for aqueous systems 


such as rubber and paint latices, ceramic slips, metal 
cleaners and adhesives. Polyacrylamide is an odorless, 
free-flowing powder essentially free of ash and metallic 


ee 
i ions. With its high thickening action and excellent 
stability, new water-soluble Polyacrylamide is a highly 


efficient thickening agent for many uses. (No. 1) 





BETTER COLOR FASTNESS IN RESIN-TREATED FAB- 
RICS now is possible with Cyanamid’s line of Cat- 
copur® Resin Fast Dyes. Unlike ordinary dyes, which 
are adversely affected when fabrics are resin treated 
for softness, wrinkle resistance and other qualities, 
Ca.copur Resin Fast Dyes actually improve in color 
fastness after treatment. Also, they offer ease of ap- 
plication to various types of fabrics containing cellu- 
losic fibers either alone or in blends, (No. 2) 
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LIGHTWEIGHT CASTS FOR FRACTURE PATIENTS now are being 
prepared from a new cast material made from plastic resin and 
plaster of Paris. The new casts are lighter and thinner than ordinary 
casts, but provide four times the wet strength and twice the dry 
strength of materials used previously. As a result, they are more 
comfortable and less fatiguing, they encourage earlier mobilization, 
and permit clearer X-ray examination. Developed by Davis & Geck, 
Inc., a unit of Cyanamid, these casts are washable as well as water-, 
perspiration-, and urine-resistant. Doctors prepare the new casts 
quickly by merely wetting with water. (No. 3) 





ALMOST 15 YEARS have passed since 

Cyanamid’s famous ducks first ap- 

peared. Because this illustration ex- 

plained wetting power so graphically, it was featured by the press 
and newsreels. In 1942, Erle Stanley Gardner made it the theme of 
his Perry Mason mystery, “The Case of the Drowning Duck.” For 
15 years, while our two ducks continued to mean wetting power to 
millions, industry has found use for AEROsoL® Surface Active Agents 
in thousands of processes and a progression of new uses. Among 
these uses are crystal growth modification, leak-testing tanks used 
to store liquids of lower surface tension than water, powerful new 
dry-cleaning detergents, and wallpaper removers. These and many 
other important applications are highlighted in our new booklet on 
AEROSOL Surface Active Agents, (No. 4) 
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News Briefs 


OUTSTANDING PERFORMANCE IN SURFACE COATINGS 
is being reported for the new XA Polyester —s Resins. 
Similar in composition to the unique polyester/glass-fiber 
plastics, XA Polyester Coating Resins are solutions in a re- 
active monomer such as styrene. Properly catalyzed, they 
cure to insoluble, infusible films in a few hours at room tem- 
perature. Since they cure without loss of volatile material or 
liberation of water, they can be applied in films up to 10 mils 
thick. Thick films reduce labor of finishing porous materials 
such as wood, fiberboard and masonry. XA Polyester Coat- 
ing Resins also exhibit excellent resistance to chemicals, sol- 
vents and water. Since this type of polyester resin is a new 
development for the paint industry, only experimental sam- 
ples are available at present. (No. 5) 


CRUMBLED BATCHES OF OIL-EXTENDED GR-S STOCKS can 
be avoided by =e PepTon® 22 catalytic plasticizer for 
GR-S and natural rubber. Pepton 22 also improves process- 
ing of stocks by reduction of viscosity during mastication. 
This means faster breakdown time, lower power consump- 
tion and reduced processing cost. The peptizing action of 
PepTon 22 during hot mastication demonstrates its efficiency 
as a catalytic plasticizer. (No. 6) 


BLACKHEAD DISEASE IN TURKEYS now is controlled more 
economically with new ENHEPTIN®-A 2-acetylamino-5-nitro- 
thiazole. The new drug is more effective than the former 
ENHEPTIN® 2-amino-5-nitrothiazole. Extensive research 
among many groups of chemical compounds did not reveal 
a better drug than Enneptin but its acetyl derivative, 
ENHEPTIN-A, was found to be more effective so that lower 
dosage may be used. The drug is supplied to feed manufac- 
turers for proper distribution in feed, and is available to 
turkey raisers as medicated feed. It may be used at speci- 
fied levels as a disease preventive, or at higher levels as a 
control after an outbreak occurs. Extensive tests have shown 
that the drug has no effect on breeding activity or egg pro- 
duction, and medicated birds grow and maintain body 
weight equal to unmedicated birds. Devastating blackhead 
disease no longer means disaster for turkey raisers; 
ENHEPTIN-A in medicated feeds controls it economically. 


(No. 7) *Trade-mark 
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AMERICAN Cyanamid COMPANY 


30 ROCKEFELLER PLAZA 
NEW YORK 20, NEW YORK 








SEND wore information on the following 
items mentioned in the June, 1955 issue of LIFE 
on the Chemical Newsfront: CE. 


No. 1, 2, 3, 4, 5, 6, 7. 
Literature (") Price (_] Samples (_] of 
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ECONOMY 

High-alloy layer—usually 
10% or 20% of total plate 
thickness— assures 
corrosion and abrasion 
resistance, long equipment 
life. 


DESIGN FREEDOM 
Integral bond allows 
design and fabrication of 
shapes to meet process 
and space needs. 


STRUCTURAL 
STABILITY 


Low-cost carbon steel 
backing provides 
necessary strength and 
rigidity. 


CLAD STEEL EQUIPMENT PERMITS 


FULL DESIGN FREEDOM 


For pressure, vacuum or cyclical service, economical clad 
steels give you maximum freedom of design in tanks and 
pressure vessels. Clad steels are readily worked by con- 
ventional fabricating tools and methods, can be formed 
to shapes that best suit space and process needs. Because 
of the integral bond between high-alloy cladding and the 
carbon steel backing plate, full gage consideration is per- 
missible under the ASME Code. You’re assured of extra- 
long service life, too, since openings can be cut and 
attachments welded to clad steel without harming this 
bond or allowing seepage. 

By using clad steels, you get all the advantages of solid, 
high-alloy construction—protection from corrosion, abra- 
sion and product contamination—with savings up to 50% 









LUBENS 

















Nickel-clad steel in this double 
effect evaporator guards against 
product contamination. 





in material costs, These and other benefits, like fast heat- 
up, easier cleaning and low maintenance, can be obtained 
from 16 cladding materials—various types of stainless, 
nickel, Inconel, Monel, copper. 

These are supplied with a standard sodium hydride 
finish, or may be polished to help improve performance 
characteristics. When you’re thinking of new tanks and 
vessels, qualified equipment builders can help your engi- 
neers and consultants take advantage of versatile Lukens’ 
Clad Steels. We work closely with fabricators to help select 
the type most suited to your processing needs. To get 
more information, ask one of your equipment builders, 
or write Manager, Marketing Service, Lukens Steel Com- 
pany, 749 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD - MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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How FOUGH can 


CONVEYING GET 2 


Check this list . . . see 

if you know of a material 

that is harder to handle 
than any of these. 


ROCKET FUEL POWDER 
HOT CEMENT CLINKER 
FLY ASH 
DRIED SEWAGE SLUDGE 
10) 4) 44-7 4 
DRY CALCIUM CARBIDE 
TITANIUM DIOXIDE 
WET SUGAR 
SILICON-CARBIDE 
MACHINE TURNINGS 
SINTERED ORE 
SLAG 
CORROSIVE CHEMICALS 
FRAGILE CRYSTALS 


A 55' Carrier Heavy Duty Conveyor. Capacity: 20 tons-per-hour of hot sintered coke. One 5 HP drive. 


HE materials at right, above, have one thing in com- 
mon: they are all being conveyed efficiently and eco- 


nomically with Carrier Natural-Frequency Conveyors. 


Here’s why plants processing these materials 
turned naturally to Carrier Natural-Frequency: 


A lot of the materials had proved too sharp 
or oily for belt or flight conveyors. Others 
were so sticky they made screw conveyor 
cleaning a maintenance nightmare. Still 
others were too abrasive for apron and con- 
ventional vibrating conveyors. Some were 
subject to spillage in any ordinary conveyors. 


Carrier Natural-Frequency Conveyors solve all 
these problems. These amazing conveyors substitute 
the natural resonant action of coil springs for brute 
force. They require little, if any, more power to 
operate, empty, than to run the motor alone. And 
remember, the lower the power requiremenis, the 
lower your maintenance. 
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If you’ve got a material that’s giving you convey- 
ing troubles of any kind, just jot it down on the 
coupon. The Carrier Natural-Frequency Conveyor 


may solve yours. 


CARRIER 
MATYURAL-FREQUENCY— 


VIBRATING EQUIPMENT 


Carrier Conveyor Corporation 
207 N. Jackson St., Louisville 6, Kentucky 


| Gentlemen: We’ve been having trouble with 


please send Carrier Natural-Frequency Bulletin No, 111. 











_. Without obligation, 





Firm_ 
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WHEN YOU’RE UNDER PRESSURE 


ON PRESSURE VESSELS... 








) 
WELDING TECHNIQUES 


TESTING 





CELIVERY 
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THIS IS THE 
KIND OF HELP YOU 


GET AT KELLOGG... 


Design Engineering: Kellogg will assume entire responsibility or work 
closely with your own design engineers on their proposals. Optimum 
designs are assured either way. 


Technical Competence: Kellogg’s experience in metallurgy, heat transfer, 
stress analysis, metal fatigue, corrosion control, is unequalled among 
pressure vessel fabricators. 


Fabricating Techniques: Kellogg fabrication methods are the culmination 
of 40 years of building pressure vessels to exacting specifications. Many 
improved techniques have resulted, such as K-Weld*. 


Non-Destructive Testing: Kellogg’s complete facilities include the 
company’s portable “atomic cameras” which can photograph welded seams 
up to six inches thick in a single short exposure. 


Prompt Delivery: Kellogg’s plant modernization program assures 
faster delivery than ever before. Small and large orders receive the 
same attention. 


Construction Service: Kellogg’s continuing work in erecting vessels for 
complete oil refineries, pulp mills, and chemical plants provides a 
fully-staffed construction department with crews that know their jobs. 


Guaranteed Performance: Kellogg’s reputation has been built on long 
and efficient product life. The MWK name plate is your guarantee. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


In Canada: The Canadian Kellogg Company, Limited, Toronto 
In Europe: Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*Trademark of The M. W. Kellogg Company 


PUT YOUR PROBLEMS UP TO™ 
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HEAT 
TRANSFER 
EQUIPMENT 











TANKS AND 
REACTORS 


KNOCKDOWN 
VESSELS 


PROCESS 
PIPING 








PRESSURE 
VESSELS 
















PEBBLE LIME , ALUM— 
UNLOADING LINE 
CARS TO STORAGE 




















like Buckeye Cellulose does 


wih AIRVEYOR, 


Once again, the Airveyor goes into service in the pulp and paper 
industry—this time in the 25 million dollar plant of the Buckeye 
Cellulose Corporation, Foley, Florida, subsidiary of the Procter & 
Gamble Company. This thoroughly modern plant has a capacity 
of 300 tons of dissolving cellulose pulp per day. 


Incoming mill-supply chemicals are handled by two Airveyor 
conveying systems. One system unloads salt cake from box cars 
and delivers to a storage bin at rate of 19 tons an hour. The same 
system also conveys from a pulverizer discharge and delivers to a 
service bin in the recovery building. The second Airveyor unloads 
alum and pebble lime from either box or hopper-bottom cars and 
delivers to a storage bin at rate of eight tons an hour. 





The pulp and paper industry has learned by experience that 
Fuller Company is able to engineer and build equipment that will 
serve them for many years, at the lowest operating and maintenance 
cost. This is attested to by the many satisfactory installations in 
operation. Individual company purchases range from one to as 
many as twelve systems. 


FULLER 


You should get all of the facts on the Airveyor. This specialized 
system, developed by Fuller, with many years of experience in 
conveying with air, can save you many a dollar, day in and day out. 
Why not have a Fuller engineer make a study of your conveying 
problems—it will cost you nothing. 


FULLER COMPANY, Catasauqua, Penna. 


GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 


pioneers in harnessing AIR Chicago + San Francisco - Los Angeles - Seattle + Birmingham 





A-204 
1469 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS ... . PREHEATERS . . . . COMPRESSORS AND VACUUM PUMPS ... . FEEDERS 
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Ferulok flareless fittings, featuring the 
visible “bite”, are especially for high- 
pressure, heavy-wall tubing. Cutaway 
shows why vibration won’t break the seal. 


New Intru-lok tube fittings can be qitick- 
ly installed by anyone. Simply push tube 
in, then tighten nut. Designe = instru- 
mentation lines of 14 through 4 inch,O.D. 
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“Tube up and 
forget it” 
am with leakproof 
Parker fittings 


Triple-lok flare fittings are the easiest, fastest and safest 
way to tube up even in close quarters. They are absolutely 
leakproof even under the severest conditions of vibration, 
high pressures and temperatures. Triple-lok fittings meet 
J.I.C. and S.A.E. Standards plus specifications of the A.S.M.E. 
Code for Pressure Piping. Available for tubing outside di- 
ameters from 14 through 2 inches. More Triple-lok fittings 
are used on industrial machinery than any other fittings. 


New Hoze-lok fittings and hose assem- 
blies (for medium and high-pressure 
hydraulic service) offer better perform- 
ance, easier make-up, greater re-usability. 


Other Parker products include new 
hydraulic control valves, check valves, 
accumulators and O-rings. Mail the 
coupon for the fitting catalogs you want. 


r 
TUBE AND HOSE 


New Weld-lok fittings are machin 
from high-quality steel or stainless-steel 
bar stock and forgings. They are avail- 
able for tubing 4 through 2 inches, O.D. 


FITTINGS DIVISION 
Section 411-0 


The Parker Appliance Co. 
17325 Euclid Avenue 
Cleveland 12, Ohio 


[) Send Triple-lok & Ferulok Catalog 
No. 4300 

() Hoze-lok Catalog No. 4400 

(] Weld-lok Catalog No. 4370 

[) Intru-lok Catalog No. 4320A1 


Title 




















Hydraulic and fluid 
system components 


Pe rker 





Production Men: Protective Coatings, 
Made Tougher With Aroclors, 
Cut Maintenance Costs 


Production men are discovering 
that maintenance costs nose-dive 
when Aroclors,* Monsanto’s chlo- 
rinated biphenyl and chlorinated 
polyphenyls, are used as plasticizers 
and resins for chlorinated rubber 
and high styrene-butadiene base 
paints. 


These tough, modern coatings 
armor metal, brick, stone, and 
concrete against acid fumes, alka- 
lies, and gases in chemical plants, 
paper mills, textile mills, petroleum 


refineries, and many other plants. 


In exterior applications, “rubber 
base”’ coatings protect tank cars 
and construction machinery against 
corrosive materials and weather 
extremes. Aroclor-based mainte- 
nance paints are readily available 
from the country’s leading paint 
manufacturers. For more informa- 
tion about Aroclors generally and 
their many diversified applications, 
check the coupon and let us send 
you “The Aroclors,” O-P-115. 





Mersize RM Dry Improves Paper 
Sizing Efficiency 


Leading paper manufacturers re- 
port that this complete fortified size 
has greatly improved their over-all 
operation. 


They particularly cite these Mer- 
size* RM Dry benefits: 


e Less dust. Beater room men like 
Mersize RM Dry because it’s low 
in dusting, less irritating, not so 
sticky to handle. 


© High efficiency. Against dry rosin 
size, Mersize gives equal sizing with 


40% less material. Outperforms 
other dry fortified sizes—dollar sav- 
ings up to 15%. 


e Light color. Mersize doesn’t dark- 
en with age... produces high- 
brightness paper equal to lightest 
rosin size. 


© Low foam index. Produces less foam 
than any other size—fortified or 
rosin! Smooths out production 
problems. 


For complete information on Mer- 
size RM Dry, mail coupon at right. 


Actamer soap anti- 
septic helps reduce 
employe absenteeism 


By keeping your washrooms stocked 
with soap containing Actamer, * 
Monsanto’s soap bacteriostat, you 
can help keep employes on the 
job by reducing the infections which 
often follow skin injuries. 


Control of skin bacteria is impor- 
tant because 60% of all occupa- 
tional disease compensation cases 
are based on skin disorders and 
resulting infections. Regular use of 
soap containing Actamer reduces 
bacteria up to 97%, thus cutting 
the chances of skin infections. 


Industrial soaps with Actamer are 
available in bar, liquid or powder 
forms. For a list of suppliers, check 
the coupon at right and mail it to 
Monsanto today. 
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New Adipic Acid 
bulletin features 
literature survey 


A new 36-page technical bulletin 
on adipic acid has just been pub- 
lished by Monsanto. Highlight of 
the bulletin is the extensive litera- 
ture survey it contains. More than 
80 patent and literature references 
describing numerous products are 
summarized. Other sections discuss 
the properties, toxicity and gen- 
eral chemistry of this versatile 
compound. 

The bulletin was written primarily 
for research chemists and manufac- 
turers interested in using adipic 
acid to make a variety of coating, 
molding and spinning resins and 


Plasticizers Paper finishes 
Surfactants 
Adhesives 


Waxes 


Insect repellents 
Textile chemicals 
Lubricants, etc. 





Resins made with adipic acid have 
an inherent flexibility which by- 
passes the need to plasticize harder 
resins. One advantage is increased 
durability of finished products. 
Adipic acid has long been used to 
make nylon. 


Other interesting applications are 
elastomers and isocyanate-foamed 
polyesters from adipic acid. These 
possess amazing durability and are 
used as rubber substitutes, insulat- 
ing, soundproofing, upholstery, 
cleaning and other materials. 


Send the handy coupon for your 
copy of Tech. Bulletin O-105, 


v 


Versatility of Dibutyl 
Fumarate described in 
new technical bulletin 


A new technical bulletin is now 
available on versatile dibutyl fuma- 
rate. A reactive resin and chemical 
intermediate, dibutyl fumarate 
forms copolymers with various mon- 
omers under adjusted reaction con- 
ditions to produce polymers ranging 
from brittle resins to soft, internally 
plasticized materials. 


Copolymers of dibutyl fumarate 
with vinyl acetate, vinyl chloride, 
acrylates and styrene are used in 
formulating surface coatings, free 
films, permanently tacky adhesives, 
fibers, synthetic lubricants and ad- 
dition agents for oils. And as a 
chemical intermediate, it yields sub- 
stituted succinates readily with the 
addition of halogens, aldehydes, 
thiols and similar compounds. 


For your copy of the new bulletin, 
just check the coupon at right and 
mail it to Monsanto today. 


New film, “Before 
Hydraulic Fires Start,” 
available for showing 


A new 12-minute motion picture, 
‘Before Hydraulic Fires Start,” 
demonstrates how Monsanto’s Py- 
draul* F-9 fire-resistant hydraulic 
fluid protects your plant and em- 
ployes from costly hydraulic line 
fires. 


Filmed in die-casting and steel 
plants using hydraulic power near 
a source of intense heat, the movie 
stresses how Pydraul F-9 makes 
possible the increased use of hy- 
draulics where the danger of fire 
exists. 


You will see tests proving that 
Pydraul F-9 outperforms other hy- 
draulic fluids for lubricity, com- 
pressibility, pour point... how it 
prevents costly corrosion, oxidation 
... how its solvent action prevents 
build-up of sludge and impurities. 


In addition to showing how easy 
it is to change over to Pydraul, the 
movie also illustrates, step by step, 
how easily and economically Py- 
draul F-9 can be reclaimed and 
re-used to sharply reduce new fluid 
requirements. 


Prints of the 12-minute 16-mm, 
black-and-white sound movie are 
available from Monsanto. 


MONSANTO CHEMICAL COMPANY 
808 North 12th Street, St. Louis 1, Mo. 


Please send: 


(] Mersize RM Dry, Tech. Data Sheet 
(] Adipic Acid, O-105 


Salicylic Acid Crystals 
now easier to handle 

Monsanto’s new and improved 
Sublimed Salicylic Acid Crystals 
feature shorter, broken needle struc- 
ture and are offered in easy-to- 
handle standard containers. The 


improved material flows freely, 
eliminates “‘packing.” 


Want more information? Note your 
request below. 





DIDP-E offers big 
wire coatings benefits 


For maximum retention of elonga- 
tion, tensile strength and modulus 
properties in wire coatings, specify 
Monsanto plasticizer DIDP-E (with 
0.1% Bis Phenol A antioxidant 
added). Tests show that the com- 
pound’s electrical properties are 
equal or superior to DOP. 60° C. 
T or TW formulations are now 


available. 
*Reg. U.S. Pat. Off. 


MONSANTO 
CHEMICALS ~ PLASTICS 
6/55 


Serving Industry...Which Serves Mankind 


[_] Dibutyl Fumarate, ODB-54-18 
[_] The Aroclors, O-P-115 
(_] Actamer, ODB-53-12 
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The bearing cap is held tightly in place 
against the inner face of the bearing enclo- 
sure. This cap, with its close running clear- 
ances, keeps grease from the interior of the 
motor .. . retains an ample supply within 
the bearing enclosure. 


‘ il i ri d d At th ter side of the bearing, doubl 
u y enc ose _ protecte illiatedths’ ool p ooatgecnewtbaca a Regrncan 


dirt out. What’s more, large grease reser- 
Oo voirs act as additional dirt traps. 
e*ee 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro- 
vide both means for inserting new grease 
and a means of flushing out old grease. 


Look for the extra bolts on the end housing 
. . . the sign of greater value. Ask your Allis- 
Chalmers representative or Authorized Distribu- 
tor to show you a cutaway section of this mainte- 
nance-cutting design. Or write Allis-Chalmers, 


Milwaukee 1, Wisconsin, for Bulletin 51B7225. 
A-4609 


ALLIS-CHALMERS 
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One of six 51-foot liquid chlorine horizontal storage tanks 
built and tested by Newport News to meet A.S.M.E. 
Code requirements. This pressure vessel was welded by 
Union melt machines. Pressure vessels undergo stress- 


relieving treatmert in our ovens. 


Large Units... 


Built with careful attention to detail 


by specialists in Metal Fabrication 


Whether specified in alloyed or carbon 
steel, stainless, high nickel alloys or clad 
... you'll find it pays to have Newport 
News fabricate your large units. 


Avail yourself of the specialized produc- 
tion techniques, and the skill of Newport 
News craftsmen operating vast steel fabri- 
cating shops. 


Units of large dimension are readily 
constructed by Newport News in a 225- 
acre plant that includes five huge, fully 
equipped machine shops, drop forging and 
die facilities, heat treating ovens, and 


Newport News 


Newport News, Virginia 


acres of brass, iron and steel foundries. 


Moreover, modern testing apparatus, 
used for thorough investigation of mate- 
rials and techniques, contributes to the 
excellence of Newport News fabrication. 
In addition, Newport News shop erection 
of fabricated units assures trouble-free 
assembly at your plant site. 


Let us bid on your present or future 
projects. If you are not familiar with the 
way Newport News can help you, write 
for our booklet entitled “Facilities and 
Products”. . . it’s yours for the asking. 


Shipbuilding and 
Dry Dock Company 





ie rn c> 
Carbon-Molybdenum Steels ~ ¢ 


BUTT WELDING FITTINGS 
Yq inch through 42 inches... 


Chromium-Molybdenum Steels 


4 fy ¢’ 

‘ 

7 6 
Nickel Steels 9G 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 


: ’ Yq inch through 24 inches... 
Chromium-Nickel Steels 8 


Chromium-Silicon-Molybdenum i) é es eat & Sos 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 
Ye inch through 4 inches... 


Wrought Iron 
Chromium Type Stainless 
Chromium-Nickel Stainless 

Molybdenum Type Stainless 


Wrought Aluminum 


Aluminum-Copper Alloys LARGE DIAMETER AND T.E.M.A.* LONG WELDING NECKS 
STANDARD FLANGES up to 20 feet 0.D. up to 24 inches, 150 Ib. through 2500 Ib. 


*Tubular Exchanger Manufacturers Association 








‘ 
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Complete Sorvice ... 


Alurninum-Manganese Alloys 


: ea ‘zB | Deoxidized Copper 


BUTT WELDING FITTINGS 
Schedules 5S, 10S, 40S, 80S, and other Schedules and wall thickness. 


Hastelloy 


Titanium 


FORGED CORROSION RESISTANT—LIGHT WEIGHT and A.S.A. FLANGES 


150 Ib. through 2500 ib. pressure ratings. . 
Forging Brass 


Everdur Bronze 


FORGED SCREWED OR SOCKET WELDING FITTINGS and UNIONS 


150 Ib. Corrosion Resistant and 2000 Ib. through 6000 Ib. ratings. 
Silicon Bronze 


FOR FITTINGS FROM ANY FORGEABLE MATERIAL 
TO MEET YOUR SERVICE REQUIREMENTS 


You get prompt, efficient service when you specify and order from 

the complete Ladish Controlled Quality line. Fittings in any forgeable 

material in virtually every type, size, wall thickness or pressure rating 

...are produced to one uncompromising Controlled Quality standard 

...and identified with heat code symbols pioneered by Ladish as Wrought Nickel 
verification of metallurgical integrity resulting from exhaustive 

tests made in the Ladish metallurgical laboratories. 


Manganese Bronze 


For complete service on your fittings requirements, depend on the 
Ladish line and the services of your Authorized Ladish Distributor. 


Nickel-Copper Alloys 





? tA 
tHe compete (androlled. Lualily FITTINGS LINE 


LADISH CO. 


CUDAHY, WISCONSIN TO MARK PROGRESS 


MILWAUKEE SUBURB 


Inconel 


District Offices: New York « Buffalo ¢ Pittsburgh e Philodelphia e Cleveland 
Chicago ¢ St. Paul « St. Lovis « Atlanta e Houston e Odessa « Tulsa 
Los Angeles « San Francisco « Seattle e Havana « Mexico City « Brantford, Ont. 





*Tubular Exchanger Manufacturers Association 


buell 
dust recovery 
really pays off, too! 


BUELL ENGINEERS help you to get greater “returns” from 
your valuable industrial dusts because they deal in FACTS! 
Important, too, they give you all the facts before your 
company invests a cent. 


WITHOUT OBLIGATION... Buel! Engineers submit samples 
of your valuable dust to their laboratory for analysis...make 
a thorough, on-the-spot study of your operations! 


THEY RECOMMEND from the complete line of Buell Dust 
Recovery Equipment the unit, or combination of units... 
that is most suitable for your operating conditions. 


BUELL ‘SF’ ELECTRIC PRECIPITATOR with its exclusive 
“Spiralectrodes” and continuous cycle rapping! Buell 
Cyclone Collector with its exclusive “shave-off” design! Buell 
PMV Non-Returning Hopper Valves with their positive seal- 
ing and self-cleaning features! These are just some of the 
reasons why Buell Engineers can offer you the ultimate in 
valuable dust recovery. 


THEY TELL YOU EXACTLY HOW MUCH valuable dust can 
be recovered from your operation ... before you become 
obligated in any way! 


WHY WAIT? With “profits” to gain...nothing to lose...why 
not take advantage of this generous proposition right away? 


WRITE TODAY for free booklet: The Collection and 
Recovery of Industrial Dusts—which clearly explains all three 
Buell Systems. Dept. 12-F, Buell Engineering Company, 
70 Pine Street, New York 5, N.Y. 


“ew 20 Years of Engineered Efficiency in 


ELECTRICAL PEST RECOVERY SYSTEMS 











Heyden Chemical 
doubles its blanketing 
savings with 
Second Kemp Generator 


Hesz's A CASE where 
simple mathematics paid big dividends at 
this Garfield, New Jersey plant. When Hey- 
den Chemical—one of the nation’s leading 
producers of formaldehyde, pentaerythritol, 
salicylic acid, etc.—installed its first Kemp 
Inert Gas Generator to furnish CO, for 
blanketing a special grinding operation, it 
was on more or less a test basis. Part of 
Heyden’s constant search for newer, better, 
cheaper ways to improve its products. The 
rest of its blanketing needs were still being 
handled with CO, from large storage tanks 
in the plant. 


Immediate Savings with Kemp 


Results with the first Kemp Inert Producer 
were impressive. Now a second (see right) 
Kemp unit has been installed and actual 
savings over previous costs are estimated at 
over $500 a month for the first year. In addi- 
tion to dollars saved, Kemp Generators as- 
sure a safe, dependable supply of chemically 
clean inerts. Deliver inerts at a special an- 
alysis . . . without fluctuations. 


Kemp Designs Versatile 
If you still rely on old-fashioned inert sources Photo at right shows close-up view of Kemp 
or are dissatisfied with present inert equip- Industrial Carburetor. Part of every Kemp in- 
ment, let Kemp help you, too. Kemp Engi- stallion, tt elndnates Gahertng, eastesAnenres 


neers will be most happy to help solve your 
inert problems... show you how you can complete combustion af ofl times. Reduces in- 


get similar results with fast-starting, easy- stallation costs and maintenance. 
to-operate Kemp Generators. It costs you 

nothing to investigate. And it may save you 

real money. 





For more complete facts and technical information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 East Oliver Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 


CARBURETORS - BURNERS + FIRE CHECKS 
METAL MELTING UNITS -« ADSORPTIVE 
DRYERS « SINGEING EQUIPMENT 
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FLOW CHART— FOR THE PRODUCTION OF 


NAVAL STORES FROM W 
REFINED 
fg TURPENTINE 
@ sREFINED 
PINE OIL 
@ *. REFINED 
i DIPENTINE 


PALE 


EVAPORATOR ROSIN 


ROSIN 


DISSOLVER & STILL 


NAVAL STORES are widely handled in ALCOA Alu- 
minum equipment. Aluminum is used for gum cups, 
drums and tanks for shipment of: final products. 
Aluminum resin kettles, evaporators, storage tanks, 
transfer lines, distillation equipment*and piping are 
in service. , 


FLOW CHART—FOR THE PRODUCTION OF 
NAVAL STORES FROM GUM 


TURPENTINE 
STORAGE TANK 
ROSIN 


RECEIVER CR, 


Me ee 
an 











Do it better, . 


ALCOA Aluminum offers 
many advantages to 
the pulp and paper industries 


ALUMINUM SULFATE (alum) is handled in 
aluminum cooling trays to avoid product 
contamination. The rate of attack is low at 
room temperature and varies directly with 
acidity and temperature. Aluminum piping 
for alum solutions is also used in the paper 
industry. 


HYDROGEN PEROXIDE is widely handled in 
Atcoa Aluminum. It is preferred material for 
handling and shipping hydrogen peroxide in 
all commercial concentrations, including 90% 
hydrogen peroxide. Aluminum distillation 
towers, heat exchangers, storage tanks, piping, 
tank cars and shipping drums are in service. 


ROSIN has no action on Atcoa Aluminum. 
Aluminum does not catalyze the discoloration 
of rosin. 


WAXES have no action on ALcoa Aluminum. 
Molten wax is molded in aluminum pans. 
Aluminum tubed “wax sweaters” are used in 
the manufacture of wax. 


ALCOA’s development engineers have first- 
hand experience with hundreds of such appli- 
cations. To get in touch with them, simply 
write (on your company letterhead) to: 


ALUMINUM COMPANY OF AMERICA 


903-F Alcoa Building, Mellon Square 
Pittsburgh 19, Pennsylvania 
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pulp or naval stores’? 
cheaper..:with ALCOA ALUMINUM 


ALUMINUM ALLOYS IN THE MANUFACTURE OF PULP AND PAPER (SULFITE PROCESS) 


ee HEAD BOX 
BRS 
B RIFFLER-” 


| 





LOGGING 

















BLOW PIT 
THICKENER 





@ BUILDING SHEET 
AROUND BURNER ROOM 
BLEACHERS 











€B HOOP & DUCTS 


FOURDRINIER MACHINE 
STORAGE 
CHEST acum @ PEROXIDE STORAGE 
| LINES & HANDEING 


DRYER PRESS WIRE 
Gy SLICE or DAM | | Loe 
TABL as “ & BOSIN ay pe FILLERS 
€B COLORS > Reon 


AIR @ WEAVING 
ROLL DEVICE : 
BEATER 


OOOO OOO SCREENS 
elererere) eleye) @ Brow 
@ iioods * 463 


eee 8 CARRYING @ SAVE-ALL PANS 
PUCTS ROLL SAVE-ALL FANS 
: SUCTION BOXES 








AY 





TER AND REWINDER @ CORE SHAFTS 
@ ORYING ENCLOSURES AND RACKS 
PAPER @ WAX MELTERS AND HANDLING 
GB COLOR VATS, TANKS, ROLLS, ETC 
NE PARTS, BED PLATES, ETC 











LEGEND 
stp 


@ ALUMINUM ALLOYS ust 


@ ALUMINUM At 


Write today for our new, FREE 80-page book, 
Process Industries Applications of Alcoa Aluminum. 


ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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Here’s Force-Balance* Accuracy and Ruggedness in 
a Complete Line of Pheumatic Transmitters . . . 


FLOW, LEVEL, or DENSITY TRANSMITTER —Differential Type 





Available with differential ranges 
as low as 0—0.6” H2O (ranges 
this low are exclusive with the 
Republic Transmitter) and as high 
as O—750 psi. Range may be sup- 
pressed up to 80% of full scale for 
density or level measurements. 





PRESSURE and ABSOLUTE PRESSURE TRANSMITTER 


Pressure ranges from O—1” H20 
to O—2000 psi. May be easily 
adapted for absolute pressure 
ranges from O—25 mm Hg to 
O—100 psia. 





FLOW TRANSMITTER—Square Root Extracting Type 


Automatically extracts square root 
function from flow measurements, 
permitting use of uniformly grad- 
uated charts and linear control 
devices. Available in all standard 
differential ranges. 





LIQUID LEVEL TRANSMITTER—Bouyancy Type 


Ranges to suit most applications. 
Can be used to measure level in 
closed tank3 under pressure. Can 
also measure liquid-to-liquid 
interface. 





LIQUID DENSITY TRANSMITTER—Bouyancy Type 


42 


Makes continuous density meas- 
urement of flowing liquids at line 
pressures to 300 psi. Fast response. 


PNEUMATIC or PNEUMATIC-ELECTRIC 

TRANSMISSION 
Special electrical meter body avail- 
able for use with most Republic 
Pneumatic Transmitters. Permits 
locating pneumatic transmitter at 
metering point to cut piping costs 
and keep dangerous fluids out of 
control rooms. 





for Measuring 
FLOW —PRESSURE — 
LEVEL — DENSITY 


Republic Pneumatic Transmitters 
are as simple in operating principle 
as a laboratory weigh scale — and 
just as accurate! The only real 
difference is that forces instead 
of weights are balanced for a 
measurement. 


This force-balance principle both 
permits and requires the use of 
strong, durable construction. That's 
why Republic Transmitters can be 
ruggedly built for low mainte- 
nance without sacrificing accuracy 
and sensitivity. Standard models 
are guaranteed accurate to 2% 
of full scale. 

Range Flexibility — Changing 
ranges is merely a matter of shift- 
ing leverages in Republic Trans- 
mitters. Ranges may be changed 
as much as 2-1 on standard mod- 
els, as much as 10-1 on double 
weighbeam models with no 
change of parts. Suppressed, re- 
versed and compounded ranges 
are also readily available. 


Corrosion Protection — Since 
process fluids are isolated to a 
small measuring chamber, special 
materials may be used for corro- 
sion resistance. Minimum move- 
ment of fluid in chamber cuts 
maintenance when transmitter is 
used with dirty or viscous liquids. 


These are but a few of the many 
features found in Republic force- 
balance Transmitters. Write for a 
free copy of Data Booklet with all 
of the details and complete 
description of various types. 


% Ina force-balance pneumatic transmitter, 
a force produced by the process variable is 
balanced against a pneumatic pressure. The 
amount of air pressure required to produce a 
balance is proportional to the process variable 
and may be conducted to remote reading 
instruments or used as the measuring impulse 
for an automatic controller. 
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There’s Steam Economy in FLEXIBILITY 


Above, six Erie City 
Keystones meet a variable 
heating and processing 
steam load at the Ohio 
Masonic Home in 


Spring field, Ohio 


cture the boiler operating advantages of multiple Erie City Keystone 
Steam Generators in your plant. Multiple “Keystones” 
permit high efficiency operation. During periods of low loads, take one 
or more units off the line—for high loads, the rapid steaming 
“Keystones” respond quickly to increased requirements. 
Compact, completely factory assembled and Factory Fire Tested 
“Keystones” fit into any plant’s variable steam needs. 
There is nothing to assemble in the field. 
Need steam at some remote plant location indoors or outdoors? 
Investigate the use of one or more “Keystones.” Bulletin SB-51 
describes the fully automatically controlled Keystone. 


You can depend on Erie City for sound engineering 
ERIE CITY IRON WORKS; Ex. 72. 


STEAM GENERATORS + SUPERHEATERS * ECONOMIZERS «+ AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS ¢ PULVERIZERS 
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UNIT CONSTRUCTION ... EASY 
LOW COST MAINTENANCE... 


th 0S p SIMPLE ADJUSTMENTS... 
VERSATILE... TROUBLE-FREE 
_.. SIMPLE OPERATION... 


qualities RUGGED...LONG LIFE 





"RESET LISSA BBE EERIE I 
That yeay 


Wty 





Sensitivity adjustment unit; single, continuous adjust- Improved sub-base permits easy, precise replacement 
ment calibrated in specific units. of pre-calibrated actuating systems in field. 





Interchangeable needle valves in Automatic Reset and FULSCOPE Indicating Controllers have same unit con- 


PRE-ACT units. Wide range of adjustment, repeatable in struction, mechanisms, characteristics, as recording 
all instruments. types. Adjustable Sensitivity type shown. 
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do you want in a 
Control Instrument 7 


Laylor Fulscope Controllers have them all! 


HIS outstanding controller has won the praise of 
engineers and instrument men across the country 
and throughout industry. For dependable year ’round 
performance it is unsurpassed. Here are some of the 
reasons why it has been the favorite for the last 16 years. 


ADAPTABILITY 


1. Extremely versatile. The same control mechanisms 
are available for Temperature, Pressure, Flow and 
Liquid Level—in either recording or indicating models, 
as locally mounted controllers, transmitters or con- 
trolling receivers. Interchangeable unit construction 
permits a small inventory of parts. Pre-calibrated units 
eliminate expensive checking. Easy visibility and 
accessibility of components means a unit back on the 
job with minimum down time. 


2. Adaptable to any control problem because the FULS- 
COPE Controller has three control effects: (a) Propor- 
tional response, available in three forms: Fixed High, 
Adjustable, and Limited Range Sensitivity. (b) Auto- 
matic Reset Response, completely and continuously ad- 
justable. (¢) Pre-Act* Response (rate action) continuously 
adjustable. Any combination of these control re- 
sponses may be used to provide any required quality of 
control. PRE-ACT and reset units are interchangeable. 


3. Proper adjustment easily obtained. Control Response 
Adjustment Dials are calibrated in specific units, re- 
peatable in all instruments. Optimum settings are 
quickly determined. 


4. Controller action simply changed by lifting a spring 
clip and rotating set-point knob. 


DEPENDABLE OPERATION 


5. Control point always matches set point when automat- 
ic reset is used, thanks to fully pneumatic sensitivity 
reduction. Lowering sensitivity for stability does not 


*Trade Mark 


Taylor Lnslruments 


MEAN ACCURACY FIRST 
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Single Duty FULSCOPE Recording Controller with Adjustable 
Sensitivity, Automatic Reset and PRE-ACT responses. Double 
Duty control mechanisms, with any combination of control 
responses, afford a great advantage on many applications. 


reduce the effectiveness of the reset response. Result— 
set point remains constant, regardless of load changes. 


6. Trouble-free air system. Metal disc type filters are 
built-in features, easily removed for cleaning. Both 
relay air valve and nozzle are made of 18-8 stainless 
steel. Corrosion resistant parts, easily accessible for 
cleaning. ; 


7. Lifelong accuracy. Fewer links and pivots. Dead spot 
and hysteresis practically non-existent due to light- 
weight stainless steel links and small diameter bur- 
nished pivots. 


Why not call your Taylor Field Engineer for an evalua- 
tion of your control problems — or write for Bulletin 
98151. Taylor Instrument Companies, Rochester, 
N. Y., or Toronto, Canada, 
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Type EVA Explosion-Proof 
Lighting Fixture 

200-Watt, with or without 
guard or reflector. 

Overall length: 13-3/(6" 

















AIR —s, mote Sing Type ee A contains the explosion i i 
it, no Rpg - 4 cP or is there any ure switch to 
ssibly op denen es ot | 5A rom 


possibly create a hazardous fixture need not be remov 
may Log pete Merely switch off the sae Be; ome asc pee 
5 ten 
maintenance, easier maintenance and mu er initial cost are : 


of this new explosion-proof Crouse-Hinds Lighting Fixture. ck cca aide bos 
OP DT (no “off”) styles. 
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installations for acetylene and hydrogen areas! 
EERE ne ee 


CROUSE-HINDS 


UL-Approved for Class 1, Groups A & B Locations 


From switch to lighting fixture, Crouse-Hinds’ is the first 
complete lighting system designed and UL-approved for Class 1, Groups 
A &B, as well as C & D hazardous locations. 


These explosion-proof fixtures and Condulets are entirely new — 
provide greater installation flexibility. Fixtures may be re-lamped — even in 
the presence of combustible gases — since gas-tightness is not a 
requirement for their safe performance. And they are safe . . . their 
heavier, more shock-resistant construction withstands the pressure 
of internal explosions without rupturing . . . their flame-tight 
joints prevent the escape of flames of flammable atmospheres. 


%& Whether you're installing a complete explosion-proof light- 
ing system — or merely converting a few of your Group C or 
D fixtures to these safer Group A’s— your Crouse-Hinds 


Distributor can be a definite help. See him. Or write us. 


SF wvive’ CROUSE-HINDS COMPANY 


ISTRIBUTION 
exclusively through 
ELECTRICAL SYRACUSE 1, N.Y. 


1] 
DISTRIBUTORS OFFICES: Birmingham — Boston — Buftalo — Chicago — Cincinnati — Cleveland — Dollas -- Denver — Detroit -- Houston — Indian- 
apolis — Kansas City — Los Angeles — Memphis -- Milwaukee -- New Orleans -- New York — Philadelphia Pittsburgh — 
Portland, Ore. — St. Louis — St. Paul — San Francisco —- Seattle — Tulsa — Washington — RESIDENT REPRESENTATIVES: Albany 
~ Atlanta — Baltimore — Baton Rouge — Charlotte — Chattanooga - - Corpus Christi — Reading. Pa. — Richmond. Va. — Shreveport 
Crouse-Hinds Company of Canada. Lid. Toronto, Ont 


Type EYS Explosion-Proof Type EC Explosion-Proof Types UNY, UNL, UNF Explo- 
Sealing Condulets in 1”, 3%” Flexible Couplings and fixture sion-Proof Condulet Unions 


and 6” hub sizes. supports in 2” and %4” sizes. female and male styles in /2”, %” 
and 1” sizes. 
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PACKAGE PRINTING 


\ 


- 


@ “PLASTIC” INK with the necessary flexibility, hardness, and marproofness for printing 
on packaging films such as Saran and Mylar, is made possible by the use of Hercules® 
nitrocellulose as the film-former. Excellent adhesion is secured by plasticizing with Abitol® 
(Hercules Hydroabietyl Alcohol) and Hercules Synthetics B21 resin. 


... KEEP RECORDS STRAIGHT 


 eorvemagy 
""*¥i sway « 
(acy, : 
‘ 8a, ey 
*, 6 '@ay 
ve “. 


@ FINGERTIP CONTROL of fingerprint cards and other records is provided by 
modern automatic filing equipment. These record cards must be capable of 
being written on with pen and ink and must be protected from permanent 
damage in the event of accidental wetting. These necessary requirements 
are obtained through the use of Hercules Pexol® in sizing the paper. 


@ A PLAYFUL DEMONSTRATION of the exceptional film- 
forming properties of Hercules® CMC is provided by 
these soap bubbles. In industry, CMC has proved its 
value as a general-purpose, water-soluble film-former, 
adhesive, water binder, and suspending agent. 


HERCULES POWDER COMPANY 


952 Market Street, Wilmington 99, Delaware. Sales Offices in Principal Cities kK 


wre COLES 

dA / e i a AL 

, ¥ SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, EXPLOSIVES, AND OTHER «=-5 


CHEMICAL MATERIALS FOR INDUSTRY 
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CHEMICAL PROCESSING MATERIALS 
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WILFLEY 
ACID PUMPS 


Wilfley Acid Pumps have the enviable repu- 
tation for efficiency and economy. They operate 
without attention, delivering trouble-free, cost- 
reducing performance on ‘‘’round - the - clock’’ 


schedules. 


Available with pumping parts of the ma- 
chinable alloys, as well as plastic, to meet all 


requirements, Individual engineering on every ap- 





plication. Write or wire for complete details. 


Wilfley' Model ‘‘AF’’? Pump with wetted and other 
parts of durable, corrosion-resistant plastics. Prev ithateset 


y}) 
ley Acid Pum 


HEREIN “COMPANIONS IN ECONOMICAL OPERATION” 
“ity Sand > 


A. RR. WILFLEY & SONS inc.. DENVER, COLORADO, U.S.A 


Lt ny ee OO a Oe 1775 BROADWAY, NEW VORK i CUTY: 
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FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 


6 Major Achievements! 


Pioneered by Foxboro 7 years 
ago, the d/p Cell* Transmitter 
established a new standard of 
performance in flow measurement 
and control. Over 40,000 are 





maintaining that standard in every 
branch of industry today. Technical 
advances, based on this unequalled 
experience, now have added even 
further reliability, economy and 
convenience. Call your Foxboro 
representative for a demonstration. 
Write for new Bulletin 13-11. 


*Reg. U.S. Pat. Off. 
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is One of These 
Your Dust Problem? 


Check this list of AAF Dust Control 
Equipment applications covering a typ- 
ical one month period. 


Sand Conditioning System 
Swing Frame Grinding 
Electric Furnace Fumes 
Portable Grinding 

Vibrating Shakeout 





METAL WORKING \. 





Thread Grinders Belt Sander 
Metalizing Stand Grinding 
Magnesium Grinding Burring 
Automatic Screw Machines 
Automatic Buffing 
Cast Iron Machining 








\ 





Any of the above “ring a bell’’? If not, remember 
this list represents only one month in AAF’s 23 years 
of dust control experience—all of which is readily 


available to help you find practical solutions to your 
dust problems. Why not call your local AAF repre- 
sentative now, or write— 


merican Fair Litter 


COMPANY, 


American Air Filter of Canada, Ltd., Montreal, P. Q. « 326 Central Avenue, Louisville 8, Kentucky 
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REDUCE YOUR “DOWN-TIME” 


alves 


“Down-time” Cosine for valve ee is snurecalily lessened 
with OPW Valves specifically engineered for hazardous liquid ser- 
joy Yt stag tighter, engineered with larger stuffing boxes, 

nt and produced of the finest grades of 

pling Bom og Highest possible quality is reflected in the 

ity, ruggedness and precise flow control of all OPW 


izing the need and answering the demand for a valve which 

—— oo weight of truck tanks without sacrificing peak 

: ifidease OPW has developed the lightweight 676. After pid a 
tive tests, it has been added to the complete family of OPW Valves. 


_ CHARACTERISTICS OF THE 676 VALVE 


rissend 0 or screw body and bolted bonnet of OPALUMIN, as 
one third the weight. Interior parts of precision ere 
bronze. woing Aros and socket double discs, self aligning, tapered design 


seating hand lapped renewable bronze seat rings for a sure, 
ra 2 it, no-leak closure. Renewable seat rings are threaded and 
eated against shoulder, so d ‘contraction and expansion of the 
dy threaded ring - seated. Compound double acting 
clearance when valve is opened, require fewer 
ee erie diameter eens do not a 





GATE VALVES © EMERGENCY VALVES © CROSS CHECK VALVES @ | p Cc 
CROSS VALVES @ CHECK VALVES © GLOBE VALVES © PRESSURE O A) ORPORATION 


RELIEF VALVES @ COMPRESSION CHECK VALVES @ LOADING VALVES 2725 COLERAIN AVE. @ CINCINNATI 25, OHIO 


Fasag: 
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Liquid-solids separation through a pressure-vacuum 
differential has many Bisnis in chemical ptt 
cessing. 

Eimco designed, tested and pressure 
vessels of this type have found wide acceptance in 
many different kinds of jobs. Some of these use heat 
and others use inert gas. Some of the jobs involved 
combustible materials and others non-combustibles. 

All of the installations are classified as 
Eimco is concerned to protect ihe customer's 
his idea and his flow sheet. 


THE EIMCO CORPORATION 


Salt Lake City, Utah—U.S.A. ¢« Export Offices: Eimco Bidg., 52 South St., New York City 


New York, N.Y. Chicago, ill. Sen Frencisce, Coll. £1 Pease, Texas Birmingham, Ale. Duluth, Minn. Kellogg, ide. Saltimere, Md. Pittsburgh, Pe. 
Pesadena, Colif. Houston, Yexes Londen Englend Getesheod, Engiond Peris, Frence Milan, Italy Johannesburg, South Africe 


PRESSURE PRECOAT 
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EAGLE-PICHER 


PV SUPERTEMP 


BLOCK INSULATION 
with the NEW “Precision-Finish” 


A TRUE-CUT BLOCK! Eagle-Picher’s new “precision- 
finish”’ is one of the most important insulation develop- 
ments in years. Here’s a highly efficient, all-purpose 
insulating block that is practically dustless. 


GREAT STRUCTURAL STRENGTH! Eagle-Picher PV Super- 
temp Block meets your specific demands for long-last- 
ing insulating block able to withstand a wide hot 
surface temperature range up to 1900 F. PV Block 
effectively resists steam and other moisture, does not 
disintegrate or lose thermal efficiency under heavy- 
duty service. 


EASILY INSTALLED! Lightweight PV Supertemp Block 
is easy to handle, requires only minimum reinforcing. 
It is easily cut to fit irregular areas—and no special 
tools are needed. 


WRITE FOR FREE SAMPLE TODAY! 


Compare Eagle-Picher PV Supertemp Block with other insulating blocks. 
You'll appreciate the improved temperature control that pays off in 
greater fuel savings. You'll sell yourself on the new “‘precision-finish”’! 


THE EAGLE-PICHER COMPANY | 


Since 1843 a Producing a complete line of industrial insulations 


Cincinnati 1, Ohio 
(Member of Industrial Mineral Fiber Institute) 


PICHER Coleremsag es iin 
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LINK-BELT Bucket Elevators 
are tailored to suit your needs 








ATERIALS, 


Centrifugal Discharge Positive Discharge Continuous Discharge Inclined Elevators 


What kind of materials 
must you elevate? 


S ELECTING the right elevator to handle your material is no cut-and-dried 

procedure, but it’s easy when you depend on Link-Belt. For top effi- 
ciency, a number of needs must be considered: the right buckets, correct 
bucket spacing for clean pickup and discharge, the right takeup, and a 
correctly designed hood that prevents back-legging. Link-Belt’s broad 
line of 13 elevator types in four basic designs—plus a wide selection of 
quality malleable iron, Promal, or steel buckets—assures the right 
elevator leg to suit your operations exactly. 

This specialization also explains why it pays to call in Link-Belt when 
designing a new plant, so that all elevating requirements can be satisfied 
from the outset. Equally important, Link-Belt offers lowest-cost installa- 
tion, operating and maintenance . . . stemming from advanced design. 

Whether you handle large or small quantities, get the advice of a 
Link-Belt materials handling expert. Call the Link-Belt office nearest you. 


fi EF 


Twin Link-Belt continuous discharge bucket 
elevators provide continuous flow of materials at 


this cement mill. Frames are of structural steel, 
and casings can be provided when desired. 


BUCKET ELEVATORS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Saies Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 


56 June 1955—Cuemicat ENGINEERING 








QCf - built flued dome t 


ged DURADOME gives you the advantage of 
superior “ring-section” construction . . . formerly 
found only on pressure cars. This cylindrical construc- 
tion means heavy steel a// the way around — not just at 
the bottom—for greater durability and protection of 
costly ladings. Each tank is tested at pressures consid- 
erably higher than I.C.C. specifications. 
Note that extra heavy gauge top center section— 
perfectly flued to form the dome base. This exclusive 


feature gives you a smooth interior for unequalled ease 
of cleaning . . . much better application of lining. . . 
unmatched structural strength and corrosion resistance. 

These exclusive DURADOME features . . . plus the 
standardized underframe and all-welded insulation 
jacket ... are yours at no extra cost. Contact your 
Shippers’ representatives for details on buying or leas- 
ing the revolutionary new DURADOME. 


_ Shippers’ Car Line Corporation 


A subsidiary of (Cf INDUSTRIES, Incorporated 
30 Church Street, New York 7, N.Y. 


Specialists for over 35 years in the leasing, 
operation, maintenance and servicing of 
tank car fleets — now exclusive sales agent 
of QCf tank cars for industry. . 


CHICAGO, ILL. * HOUSTON, TEX. * SAN FRANCISCO, CAL. ¢ MILTON, PA. © EAST ST. LOUIS, ILL. © SMACKOVER, ARK. * TULSA, OKLA. * NORTH KANSAS CITY, MO. 
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Gearmotors ... % to 150 HP. 

.. parallel and right angle 
Shaft... “built-in speed to fit 
your need.” 





Selective nee ee pose! 
Unit...1 to 150 HP.... 
wide range of Viexible speed 
for automatic operation and 
where fine increments of speed 
are required. 





MOTORS ARE Performance-(Cated 


Why settle for less motor than you need? 


Or why pay for more motor than you can 


use? The most efficient and economical 


motor is one that is fitted to its application 


...A Performance-Rated Century Motor. 


Performance-Rating means simply that from 


one Current Motors . .. 
300 H.P....a meek 
Bonk for Selective Speed 
Drives and where DC is avail- 
able and its use desirable. 





— Cage, one 

Motors ... % to 400 H.P.. 
available. in drip proof and 
dust proof frames, with sleeve 
or ball bearings, foot or flange 
mounting (cushion base avail- 
able through 5 H.P.). 





apy Proof Motors . 

0 H.P.... Underwriters 
ebanetory listed for safe 
operation in hazardous at- 
mospheres. 
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for example: Five-roll refiners are powered by rugged 
60 H.P. Century Performance-Rated Motors, chosen 
to stand up under punishing loads. 





Century Motors for Modern Ideas... AC or DC... 
Single-phase or Polyphase...drip proof, dust proof 
or explosion proof frames. 





TO FIT YOUR SPECIFIC NEEDS 


Century’s complete line of motors and gen- 
erators you'll get precisely the right size, 
speed, frame enclosure and torque. char- 
acteristics you need. Century application 
engineers or Authorized Century Distribu- 
tors are always available to help you fit a 
Performance-Rated Motor to your job. 


r> © 

Performance-Rated 
Motors 

1/8 to 400 H. P. 


Slip Ring Motors .. . 1 to 400 
H.P.... a favorite for applica- 
tions requiring unusually low 
starting current. Available in 
drip proof, splash proof and 
dust proof frames. 
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"1806 Pine Street. + St. Lovis 3, Missouri 


FOR THE FULL FACTS ON CENTURY. PERFORMANCE- 
RATING, MAIL THIS COUPON TODAY 


To CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Louis 3, Mo. 


Please send me information about 


Company 
Address 


Agee ° 





he nae 








a pe 


Leak-proof Chempump handles trichlor- 
ethylene in this distillation-type degreas- 
ing unit at I-T-E Circuit Breaker Company. 


—first in the field...process proved 


Seal-less, totally enclosed pump 
operates against a 20-foot head, 
giving a capacity of about 25 
gpm. Since installation of Chem- 
pump, not a single drop of tri- 
chlorethylene has been lost! 


Chempump combines pump and 
motor in a single hermetic unit. 
Pumped fluid is allowed to enter 
rotor chamber of motor; no 
shaft sealing device is required. 
Pump impeller and rotor are an 
integral unit, isolated from 
stator section by a corrosion- 
resistant, non-magnetic liner. 
Pumped fluid cools bearings, 
rotor, and stator—and lubri- 
cates bearings. 


Approved by Underwriters’ 
Laboratories. Available in a 
wide choice of materials .. . 
from Y% to 7/2 hp. Capacities to 
250 gallons per minute. Heads 
to 195 feet. 


Chempump can’t leak! 


June 1955—Cuyemicat ENGINEERING 





at I-IT-E Circuit Breaker Co. 


Only Chempump seal-less pumps 
provide these cost-saving benefits: 


e No seals, no stuffing boxes . . . can’t possibly 
leak . . . end fluid losses. 

e No lubrication, no external shaft, no cou- 
pling ... virtually eliminate maintenance. 

e No contamination of process fluids. 

e Handle hazardous liquids with complete 
safety. 

e Leak-proof under extreme vacuums or pres- 
sures. 


Here’s proof: 


Savings of $45 a day in trichlorethylene alone 
(not to mention maintenance) are attributed to 
the leak-proof Chempump installed on a distilla- 
tion-type degreaser at I-T-E Circuit Breaker 
Company, Philadelphia. With the ordinary cen- 
trifugal previously installed, the pump packings 
and packing lubricants were destroyed by the 
solvent. The shaft also scored repeatedly, in- 
tensifying packing problems. 


CHEMPUMP CORP. e 1300 E. 


Despite packing replacement with both stard- 
ard and special packings, two or three times a 
week, the unit lost 25 gallons a day! Since in- 
stallation of the Chempump, however, not a drop 
of trichlorethylene has been lost! The pump has 
operated for more than 4000 hours; the only 
maintenance—two quick bearing changes. 


Combining motor and pump in a single unit, 
Chempump represents the most significant ad- 
vance in pump design in half a century. Nor- 
mally ‘herdenbendis fluids—volatile, toxic, 
corrosive, explosive, “hot,” or sensitive—just 
can’t leak or become contaminated! The only 
maintenance required is a simple bearing 
change—when required after periodic inspec- 
tions—made without special tools... with only 
minimum down-time. 


Here’s just one more example of how Chempump 
has licked a tough leakage problem. Your 
process can benefit through Chempump, too. 
For details, send for new 16-page Bulletin 1010. 


Engineering representatives in over 30 principal 
cities in the United States and Canada. 


MERMAID LANE e PHILADELPHIA 18, PA. 














CHEMPUMP CORP. . 1300 E. MERMAID LANE - PHILA. 18, PA. 


Please send me details on Chempump for: 





(application) 


Capacity Total dynamic head 


Name Title. 











Company 


Address 








City Zone State 
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TOTAL CONSUMPTION 
TONS/YEAR [1300 
(DRY BASIS) 


FREIGHT RATE 

(INCLUDING TAXES) 

DOLLARS/HUNDRED- 
604 WEIGHT 


Torr 


w“ 
Q 


ad 
> 


| 


ANNUAL SAVING ON COST OF CAUSTIC 


Which saves 


you more... 


50% or 73% 
Caustic Soda? 


This nomograph can help you 
decide Are you using the caustic so- 
lution that’s least expensive for you? 
A few seconds’ calculation with this 
nomograph will help you decide. 


How to find if you can save on 
73% caustic soda Simply draw a 
line from your freight rate (including 
taxes) to your annual consumption in 
tons on a dry basis. Your approximate 
savings will appear where this line 
intersects the center line of the nomo- 
graph. 

This figure represents your savings 


HOOKER 





i te I I Sh a I a Se 


.20 


on freight charges after the $2.00 pre- 
mium price on 73% caustic soda has 
been deducted. 

From this figure you must deduct a 
depreciation charge based on the cost 
of dilution equipment. Your Hooker 
technical service man is ready to ad- 
vise you on the equipment needed and 
its cost. 


Double-check your findings this 
way Bef« e you make a final deci- 
sion on 50% or 73%, give yourself the 
advantage of expert technical advice. 
Let your Hooker technical service man 


1905—Half a Century of Chemicals 





CHEMICALS 


show you what equipment you will 
need for 73%. He will figure your ex- 
act savings—based on a realistic study 
of your operations. 

For quick service, write or phone 


~ the nearest Hooker office. 


“CAUSTIC SODA BUYER'S 
GUIDE”’ is the title of a new 
pocket-size booklet we'll be 
glad to send you free. Con- 
tains helpful facts on the 
economics of 50% and 73% solutions; 
other forms of caustic soda; capacities 
of tank cars and other containers; use- 
ful shipping information. Write us for 


a copy. 





From the Salt of the Earth—1955 
HOOKER ELECTROCHEMICAL COMPANY 


5 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 
NIAGARA FALLS * TACOMA * MONTAGUE, MICH. * NEW YORK * CHICAGO * LOS ANGELES 
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You Pay More For 
HEAT-FAG... 


...than for the blower 
that keeps men cool 


When hot, stagnant or fume-filled air dis- 
tresses your men, your production suffers too. 

Give men around furnaces or hot proc- 
esses, or in confined areas, a steady supply 
of fresh, cool air with Coppus Blowers and 
Exhausters and watch their efficiency 
jump to a more profitable level. 

There’s a portable, easily adaptable 
Coppus ‘Blue Ribbon” product for prac- 


PLEASE SEND ME INFORMATION ON SUPPLYING 


0 on boiler repair jobs. 


COOLING: 
oO motors, generators, 
switchboards. 


in tanks, tank cars, 
0 drums, etc. 
in underground cable 
0 manholes. 
oO in aeroplane fusilages, 
wings, etc. (J wires and sheets. 
(0 general man cooling. 
oO around cracking stills. 


() on coke ovens. 
oO 5 et tubs 
processes. 


(Write here any special ventilat- 
ing problem you may have.) 
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tically any fresh-air requirement. The 
Coppus “Blue Ribbon’’ is the sign of preci- 
sion workmanship and trouble-free, long- 
lasting operation. Check and mail the cou- 
pon for exact information. Sales offices in 
THOMAS’ REGISTER. Other. “Blue Ribbon” 
Products in CHEMICAL ENGINEERING CATA- 
LOG, REFINERY CATALOG, BEST’S SAFETY 
DIRECTORY, MINING CATALOGS. 


OTHER 


COPPUS 


“BLUE RIBBON” 
PRODUCTS 


ie 


HORIZONTAL TURBINE 
Six frame sizes 


OM telat eleho a 


VERTICAL TURBINE 
x frame sizes 


1 to 150 horsepower 


FANMIX GAS BURNER 





o exhausting welding 
fumes. 


stirring up stagnant 
air wherever men are 
working or material is 
drying. 

of walls, sheets; 


ng 
etc., after treated with 
coating material. 











A 118 Year Old Company 
Changes its Name 


AMERICAN LOCOMOTIVE COMPANY is now 


ALCO PRODUCTS, INCORPORATED 


Why this change in a name so widely 
recognized and long established? 


To our many employees and customers 
—those who know us best—the change 
is a logical one . . . one that many felt 
was a long time coming. 


Our company has expanded its activ- 
ities and diversified its products until 
our former name applied only to a part 
of our business. It no longer repre- 
sented our new operations, which have 
grown beyond our important responsi- 
bility as a locomotive supplier. 


Look at last year, for example. . . 


In 1954, we introduced 18 new prod- 
ucts for the chemical, petroleum, 


ALCO 


power, railroad, and atomic energy 
markets. 


That alone underscores the obvious 
fact that we are no longer a specialty 
company but have become one of 
America’s broadly based industrial 
manufacturers. 


So today, this new name has been 
adopted to reflect the vigorous new 
company that stands behind it. To 
our many friends, of course, we have 
been known for years as “Alco”"—now 
it is official. 


And we shall continue to produce tra- 
ditional “Alco” quality in our new as 
well as our long-established product 
lines. 








ALCO PRODUCTS, INCORPORATED 


FORMERLY AMERICAN LOCOMOTIVE COMPANY 
New York, N.Y. 


Sales offices in all principal cities. Manufacturing plants in Schenectady, Auburn, and Dunkirk, 
New York; Latrobe, Pennsylvania; Chicago Heights, Illinois; Cincinnati, Ohio; and Beaumont, Texas, 
Sales Representatives throughout the World 
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PACKAGED PRECISION 
MEASUREMENT 


Se ee eae oa 





& 





% 


Baldwin strip chart recorders on wall (lower photo) 
show rate of consumption of Freon. Recorders are 
connected by electrical cables to SR-4 Load Cells 
under one end of 15,000 gallon tanks on other side 


Stanley Home Products, Inc. checks Freon losses as 





Two tiny SR-4° Load Cells weigh 
200,000 th. tanks automatically 


Baldwin’s ‘‘Packaged Precision 
Measurement,” neatly solved the 
handling of large volumes of Freon 
at the Stanley Home Products plant 
in Easthampton, Mass. A ‘constant 
record of stored and used quantities 
was needed to avoid excessive leak- 
age and evaporation losses. 
Continuous automatic weighing 
of their two 15,000 gallon storage 
tanks with Baldwin SR-4 Load Cells 
answered Stanley’s problem per- 
fectly. Two small SR-4 compression- 
type 50,000 Ib. load cells were in- 
stalled as supporting members on 
the concrete base at one end of 
each tank. These support exactly 
half the load of the 200,000 Ib. 
tanks and the instruments are cali- 
brated to read only the weight of 


Eddystone Division 


a ‘ BALDWIN - LIMA=-HAMILTON 


the Freon in the storage tanks. 

Reinforced flexible hose at inlet 
and outlet eliminates effect of con- 
necting piping on weighing accuracy. 

This Baldwin system gives Stanley 
weighing accuracy within 4 of 1% 
of scale (200,000 Ibs.). Baldwin-en- 
gineered instrumentation provides 
remote indicators at the tank car 
siding and recorders at a centralized 
control panel. The weighing system 
controls a motor-driven pump at 
the siding, shutting it down auto- 
matically when the tanks have 
13,500 gallons of Freon. 

Packaged Precision Measurement 
can solve similar problems for you. 
For detailed information on SR-4 
Device applications and instrumen- 
tation use coupon today. 


of wall (upper photo). 


Baldwin-Lima-Hamilton Corp. 
Philadelphia 42, Pa. 


(In Canada: Peacock Bros., Ltd., Montreal, Quebec) 
Please send me the following new literature 


([] Bulletin 4300 (Introduction to SR-4 Devices) 

[[] Bulletin 4301 (SR-4 Load Cells and Load Beams) 

([] Bulletin 4302 (SR-4 weighing of tanks, bins, hoppers) 
(J Bulletin 4306 (SR-4 Fluid Pressure Cells) 

ME SNE re le Ds Title 

Company 


Address 


iy... 








DUST 


Me 





W heelabrator® DUSTUBES” 


save $10,000 yearly 


for Lord Mfg. Co. 


ventilating Banbury Mixers 


Lord Mfg. Co. of Erie, Pa., oper- 
ates two Banbury mixers to mix 
catbon black, sulphur and other 
materials with rubber stocks. 


Hoods over the hopper, oven hop- 
per, exhaust bearings and exhaust 
discharge gate of each Banbury 
keep carbon black and other ma- 
terial from escaping into the air. 


American 


WHEELABRATOR 


Because this material is collected 
in the dry state by the cloth filter 


tubes in two Wheelabrator Dus- 
tube Collectors it can be returned 
to the batch. Savings of $10 to 
$15 per mixer per 8 hour day are 
achieved. 


Besides the savings, however, the 
return of the material insures 
proper mixture throughout the 


batch cycle and maintains the 
quality of the batch. 


In addition, the Dustube Collec- 
tors simplify housekeeping and 
establish better working condi- 
tions in the department. 


Investigate the many benefits of 
Wheelabrator Dustube Collectors. 
Send today for Bulletin 372. 


high-efficiency cloth-tube dust collectors 


AMERICAN WHEELABRATOR & EQUIPMENT CORP. 347 Byrkit St., Mishawaka, Indiana 
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R SPHERES 


Diameters 
from 
Ye" to Ba 


Rines 


Sizes from %oe" I.D, 
x %e@' long x %2"0.D. 
to 4" 1.D.x 1" long 
¥ 1" Of 


What are your 
catalyst carrier applications ? 


Norton engineered and prescribed carriers 
offer you important processing advantages 


What do you need? An inert, high 
alumina carrier for fixed bed oxida- 
tion reactions — such as_ those 
involved in the manufacture of 
phthalic anhydride, maleic anhydride 
and ethylene oxide? 

An inert, low density carrier for use 
as a space filler or tower packing? 

Norton ALUNDUM* fused alpha 
alumina carriers are proving highly 
successful in such processes, Contain- 
ing 77% to 89% alumina, they are 
outstanding for chemical stability 
and resistance to abrasion and ero- 
sion — and their low density is a 
valuable quality in packing and filling 
applications. 

ALUNDUM carriers are commercially 
available in the form of spheres, rings 
and pellets, Also available in experi- 
mental quantities are carriers made 
of MAGNORITE*, CRYSTOLON*, Fused 
Stabilized Zirconia and Kyanite ma- 
terials. 
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ALUNDUM Spherical Carriers 


provide uniform beds in catalytic 
converters, reducing channeling and 
pressure drop to a minimum. Medium 
peneny npn (40% -44%) have a 
network of open pores on the outside 
surface only. These are specifically 
recommended for applications where 
the carrier is coated with a catalyst. 
High porosity spheres (45%-49%) 
have an internal as well as external 
network of pores, and are suitable 
for applications where the carrier is 
impregnated with a catalyst. 


Other Norton Refractories 


for chemical processing include por- 
ous mediums, laboratory ware, ALUN- 
DUM, MAGNORITE, CRYSTOLON, and 
Fused Stabilized Zirconia shapes. All 
are engineered and prescribed to give 
you the best possible R — the most 
effective combination of physical 


PeLLeTs 


Sizes from 
¥y" x 4B" to 
Y"x Yo" 


characteristics plus thermal, chemical 
and electrical properties. For details 
call in your Norton Refractories Engi- 
neer, Or write, mentioning your spe- 
cific requirements to Norton Com- 
PANY, 505 New Bond St., Worcester 6, 
Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto. 
Canada. 


REFRACTORIES 
Engineered... R. .. Prescribed 


Qllaking better products... 
to make your products better 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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N EWS IN TEMPERATURE MEASUREMENT AND CONTROL! 


HAGAN MODEL"P" AMPLIFIER SETS NEW RECORDS FOR 


i : 
ee : 
ed * 
bay 
i 


FULL SCALE RESPONSE IN 0.1 SECOND - A 


ACCURACY 


PLUS OR MINUS 4% OF INPUT RANGE | 


LOW MAINTENANCE 


NO SLIDE WIRES — NO REVERSING MOTORS |_ 


CONTROL | 


WITH HAGAN ELECTRO-PNEUMATIC CONVERTER | 


The new Hagan Model “P” DC Amplifier is a key instrument in the new Es . 
and advanced PowrAmp line of electro-pneumatic and electro-hydraulic | 
measurement and control components with unusual sensitivity and accuracy. 

It may be used with any of the following primary inputs: Thermocouples, 
Thermistors, Radiation Pyrometers, DC Strain Gages, Resistance Thermom- 

eters, Pressure Pick-Ups, and many other low voltage DC inputs. Check 

these many features of this remarkable new instrument: 


Measurement continuous—no slide wires and motors e Broad frequency re- 
sponse—fiat to 10 cps e Unsuppressed instruments—no standardization neces- 
sary e@ Flexible voltage and double current outputs e Steady calibration— 
long time measurement accuracy—feedback stabilized e Fixed or adjustable 
zero suppression with remote zero suppression available e Multiple ranges 


HAGAN POWRAMP 


HAGAN CORPORATION MODEL “P” DC AMPLIFIER 


HAGAN Send for Hagan Bulletin 


Pingo HAGAN BUILDING °* PITTSBURGH 30, PENNSYLVANIA MSP-111.1 for the full story 
" ‘ rm 5 : ibili d 
CALGON Control Systems for Aeronautical and Automotive Testing Facilities - Boiler Combustion Control of nt y/ Fa tal 


Systems - Ring Balance Flow and Pressure Instruments - Metallurgical Furnace Control Systems versatile instrument. 


June 1955—Cuemicat ENGINEERING 





a“ 


nage he 


Generator air pressure tank built at Downing- 
town of carbon steel—8’ 0” I.D. x 23’ 8” over- 
all. Designed and tested for 200 pounds W.P. 
End plate approximately 8” thick. 


r 


Aluminum cyclone separator, 6’ 6’ O.D, x 30’ 
11” long. Fabricated at Downingtown of type 
52S aluminum. 


CHEMICAL ENGINEERING 
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Stainless steel converter—7’ 6” O.D. by 12’ 6”, face to face of flanges. 
Equipped with 745 tubes 2” in diameter by 10’ 0” long. 


How Downingtown Skill and Experience 
Assure Quality Processing Equipment for Your Plants 


Fabricating the complex pressure 
vessels which turn flow charts into 
profitable process plants has been 
the specialized business of Down- 
ingtown Iron Works for many 
years. We’ve accumulated the skill 
and experience required to fabricate 
accurate, smooth-working process 
equipment to meet your specifica- 
tions. We pioneered in the applica- 
tion of stainless steel and other 
alloys for corrosion-resistant pres- 


Pa 


sure vessels. 

We've developed efficient weld- 
ing techniques—approved for 
ASME Code work—which assure 
sound, neat, extra-strong welds. 
We're skilled at working and weld- 
ing many alloys and clad steels, as 
well as the carbon steels and stain- 
less steels. Our new bulletin PF 
pictures dozens of chemical process 
pressure vessels fabricated at Down- 
ingtown. Write for your copy today. 


Downingtown Iron Works, Inc. 
140 Wallace Ave., Downingtown, Pennsylvania 
New York Office: 52 Vanderbilt Avenue, New York 17, N. Y. 


HEAT EXCHANGERS—TOWERS—PRESSURE VESSELS—STORAGE TANKS 
STEEL AND ALLOY PLATE FABRICATION 


DIVISION OF: PRESSED STEEL TANK COMPANY 


Manufacturer of Hackney Products * Milwaukee 14, Wisconsin 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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AIR AT WORK } 


Pat 


New two-stage Ro-Flo 
compressor provides constant 
efficiency... cuts maintenance 


Efficiency and air supply are constant year 
after year with Ro-Flo compressors. Even if 
wear occurs, it automatically compensates for 
itself so that air supply is unaffected. 


In addition, rotary design eliminates practi- 
cally all vibration. No heavy foundations are 
needed. 


Maintenance is cut too! There is no wear 
and tear from shock and vibration . . . no hard- 
to-maintain pistons and valves, 


For constant efficiency . . . overall savings on 
air, modernize air supply with two-stage Ro-Flo 
compressors. 


GET THE FACTS: Contact your A-C office 
or write Allis-Chalmers, Milwaukee 1, Wis. 


Ro-Flo is on Allis-Chalmers trademark. 


Two-stage Ro-Flo com- 
Pressors in pressures 
from 60 to 125 pounds 
gauge, and volumes 
from 250 to 1800 cubic 
feet per minute. Single- 
stage units for lower 
Pressures, 
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The new Australian refinery 

primarily consists of crude oil 
distillation, catalytic cracking, 
decarbonizing and polymeriza- 
tion units with deep marine, 
storage, and other yard facilities. 
The Power Plant is shown here 
under construction. 


Unoper WAY 
“DOWN UNDER” 


At Botany Bay, near Sydney, Australia, Kurnell 

Refinery soon will go “on stream.” Designed for completely 
integrated processing of 22,000 barrels per calendar day of 
Eastern Hemisphere crude oils, it is a project of our client, 
Australian Oil Refining Limited, an affiliate of California Texas 
Oil Company, Limited. 

Stone & Webster Engineering Corporation and its British 
affiliate, E. B. Badger & Sons Limited, are responsible for the 
design of the crude oil distillation unit and yard facilities and for 
the construction management of the entire project. 


Crude Oil Disti/lation Unit under construction 
aye fue a 
Decarbonizing Unit under construction 


Catalytic Cracking Unit under 
construction 


Write or call us for information as to how our experience may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 





There’s a GAULIN Triplex Pump 
for every job 


With Maintenance-Saving 
Horizontal Design 
Stainless Steel Construction 


For Transfer, Metering, Spray Drying 


A Gaulin Triplex Pump is a rugged, heavy- 
duty machine built to minimize operating, 
inspection, and maintenance costs. Com- 
pact. Simple. Dependable. Its horizontal 
design positively separates your product 
from the crankcase . . . and makes every 
part easy to get at. 


Just lift two plates and a Gaulin drive and 
plunger assembly is convenient for inspec- 
tion or repair. 
; A Gaulin Cylinder may be disassembled in 
Name Your Capacity a matter of minutes~ 


There’s a Gaulin to handle your capacity from ; Vibrationless. A Gaulin is practically free of 
50 GPH up to 5000 GPH. ; vibration. 

Corrosion-proof. All product contacting 
Name Your Pressure ; parts are stainless steel. Ceramic plungers 
Gaulins are designed for 3 basic pressure ranges or other materials are available for special 
— up to 3000, 5000 and 8000 psi. applications. 

Rugged Dependability. Thousands of in- 
Name Your Product stallations with well-known companies 
Only Gaulin designs a specific cylinder to handle ; prove a Gaulin provides unusually long 
every product efficiently, economically. Note service at minimum cost. 
some of our designs below. : Write for Bulletin 


For Fivid, non-abrasive products For Viscous, heavy-bodied For Slightly Abrasive, viscous For Slightly Abrasive, viscous For Very Abrasive products, 
the Goulin Spring-Loaded Poppet products, the Gaulin Ball Valve roducts, the Gaulin Bali Valve products, where maintenance the Gaulin Ball Valve (with ad- 
Valve provides low initial cost (spring-loaded packing, inserted adjusting screw packing, inserted must be accomplished in minutes, justing screw packing, removable 
ond low maintenance. seats) provides excellent pump- sects) keeps maintenance costs the Gaulin Ball Valve with re- seats) provides the ultimate in low 
ing efficiency and minimum main- down. movable seats (spring-loaded cost maintenance. 
tenonce. — a cuts maintenance time to 
one. 


He a > 
af “Sallliie | 
RA _ 
& 
Manton-Gaulin 
Manufacturing Company, Inc., 71 Garden St., Everett 49, Mass. 





WORLD'S OLDEST AND LARGEST MANUFACTURER OF HOMOGENIZERS, COLLOID MILLS, TRIPLEX STAINLESS-STEEL HIGH PRESSURE PUMPS 








Hee Here | 
~ Ginchir 
TOLUOL 


XYLOL 
PARAXYLENE 











and 
HEAVY AROMATICS 


a Completion of the Sinclair Aromatics Unit at Marcus 

Hook, Pa., Refinery means that a new and dependable source of supply of 
important petro-chemicals is now available to you. Designed for quantity 
production of high-purity Toluol, Xylol, ParaXylene and Higher boiling 
aromatics, this new Sinclair unit is a big step forward in meeting 

a basic industrial need. 


If your manufacturing processes call for reliable supplies of these 
aromatic hydrocarbons, Sinclair is ready to serve you. For complete 
information call or write to... 


SINCLAIR CHEMICALS, INC. 


(Subsidiary of Sinclair Oil Corporation) 600 Fifth Avenue, New York 20, N. Y., Circle-6-3600 


CuemicaL Encineertnc—June 1955 





fe! ih 
This 2000-gallon resin kettle, heated and cooled by a Blow-Knox 
Electro- Vapor Dow-Therm System, was built especiaiiy for the Armstrong 
Paint and Varnish Works. 


Why a BLAW-KNOX 


Electro-Vapor 
Resin Kettle? 


A Blaw-Knox Electro-Vapor Heating System, de- 
signed for each specific requirement, is the newest, 
most modern method of chemical process heating. It 
combines all the advantages of electricity and Dow- 
Therm heating to provide a heating system that is 
simple in principle, efficient in operation . . . one that 
requires limited space. Applied to a resin kettle, such 
as the one illustrated, it puts at your disposal con- 
trolled heat at the right temperature for your resin 
operations. 


Controlled heat... where you want it... 
when you want it... 
at the right temperature 


Whether your resin problem needs a small, simple 
cooker or a 2000- to 3000-gallon Electro-Vapor Resin 
Kettle, Blaw-Knox can build it for you. Call on us 
any time. Make it today. 





Cut-away view of Blaw-Knox Electro-Vapor Heated Resin Kettle, showing 
simplicity of principle. 


BLAW-KNOX COMPANY 


BUFLOVAK EQUIPMENT DIVISION 
1551 Fillmore Avenue, Buffalo 11, New York 
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You get more than 
a mixer at 


SPROUT-WALDRON 


You get many p/us values when you deal 
with Sprout-Waldron., In mixers, you get a 
wide choice of styles and sizes— models for 
the gentle handling of delicate materials or 
models for severe action on heavy, dense sub- 
stances. Every model can be tailored to fit 
your needs by Sprout-Waldron’s unique 
“adaptioneering’- methods. 

You also get reliable 
guidance on installations 
and applications from our 
engineering representatives 
and engineering staff, who 
are thoroughly experienced 
in solving mixing prob- 
lems for the processing 
industries. 

Typical of the Sprout- 
Waldron representatives is 
Ollie Morgan, pictured 
here, an engineering graduate of Penn State. 
Before joining Sprout-Waldron, he worked 
as a sales engineer for Wallace & Tiernan, 
handling scales, feeders, and associated 
equipment. His helpful suggestions to solve 
processing problems are well known to his 
many customers. With such men to help 
you, you're bound to buy right at Sprout 
Waldron. 


Ollie Morgan 


SPROUT-WALDRON 


Double 
Agitator 


Ideal for adding 
hot or cold li- 
quids, viscous or 
otherwise, to dry materials...for blending 
two or more materials...for mixing thin 
and dense slurries... for blending products 
from holding bins to assure uniformity of 
large shipments...all on a continuous basis. 


SPROUT-WALDRON re 
VERTICAL MIXERS Fle 

For reasonably free-flowing 
materials, Sprout-Waldron 
verticals offer many advan- 
tages. They're compact—one 
with 1250 cu. ft. capacity oc- i 
cupies only 90 sq. ft. of floor 
space. They save power—a 
1500 cu. ft. one operates on 
as little as 30 h.p. They're 
self-cleaning ...dust-tight ... 
pressure-tight . . . have facili- 

ties for drying, cooling, heating...and are 
available in many sizes in all types of 
materials. 














SPROUT-WALDRON 
DISC BLENDERS 


They go steps be- 

yond mixing...they 

blend to the point 
where individual particles lose their identi- 
ty. Materials are rubbed between opposing 
rotating discs, lumps are eliminated, thor- 
ough blends assured. You produce higher 
quality end products. 


SPROUT-WALDRON 
MATERIALS HANDLING EQUIPMENT 


To get materials to and from mixers, 
Sprout-Waldron offers complete lines of 
screw and belt conveyors, bucket elevators, 
feeders, and the revolutionary Pneu-Vac air 
handling system. 
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For Perfect Blends 


OF DRY AND SEMI-DRY MATERIALS 


SPROUT-WALDRON 
Horizontal Batch Mixers 


STYLE “‘B”’ 


When your problem calls for the rapid, intimate mix- 
ing of small percentages of a number of critical in- 
gredients with a large bulk of basic material or filler 
...the answer is a Sprout-Waldron Style “B” Hori- 
zontal Batch Mixer. 

It loads, blends, and discharges rapidly...is clean, 
dustless, sanitary. Effectively handles all types of dry, 
damp, and free-flowing wet materials. Available in 
a wide range of standard sizes—from 1 cu. ft. up to 
1700 cu. ft.—to meet every capacity and power re- 
quirement. Built of any type of material required, 
and with discharge gates to suit all applications. Can 
be equipped with facilities for heating, drying, or 
cooling. Should you desire special variations, Sprout- 
Waldron “adaptioneering” methods can adapt the 
equipment to meet your needs. 


WRITE FOR FULL DETAILS 


SOROCUT- WALDRON 
Manufattaring Engineer Since 866 


15 LOGAN STREET = MUNCY, PA. 

SIZE REDUCTION, MIXING & BLENDING, PELLETING 

& CUBING, BULK MATERIALS HANDLING, PRODUCT 

CLASSIFICATION 

Facilities for fabricating, machining, custom founding, woodworking, 
laboratory testing 


Equipment for - 





American Blower Mighty Popular 


Gyrol Fluid Drives with Equipment 
are Operators 


Here’s why: 

It’s the flexibility and sim- 
plicity of Gyrol Fluid Drives 
that make them popular with 
equipment operators. No spe- 
cial motors or complicated 
starting controls are needed 
(saving power and mainte- 
nance costs); yet, Gyrol Fluid 
Drives offer operators such 
welcome features as adjustable, 
stepless speed control over a 
wide speed range, overload 
protection, smooth acceleration 
and complete shock absorp- 
tion. These features reduce 
operator fatigue and strain be- 
cause equipment operation is 
simpler and quieter. 

You can get complete data 
on Gyrol Fluid Drives from 
your nearest American Blower 


Type VS, Class 2 Gyrol Fluid Drive 
Branch Office. 


Advantages of using Fluid Drive on Conveyors 


Besides providing smooth acceleration, Gyrol Fluid Drive is an 

ene ee excellent means of adjusting conveyor speeds to suit process or 

a ee ns production demands. With manual control, the conveyor can 

TS AD OWES be operated at speeds well below normal speed, can even be 

CENTRIFUGAL COMPRESSORS, stopped completely without shutting down motor. If conveyor 

PAPER AND PRINTING MACH’Y jams, the Fluid Drive acts as automatic shearpin since output 
TEXTILE MACH’Y shaft stalls until jam is cleared. 


Typical Applications 


. AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
American Blower CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


products serve industry Division of American Radiator & Standard Sanitary Corporation 


AIR CONDITIONING, HEATING, \ 

VENTILATING EQUIPMENT A pe a Rr i Cc A sy ame & L o W E er 
MECHANICAL DRAFT EQUIPMENT = 

INDUSTRIAL FANS AND BLOWERS 

CENTRIFUGAL COMPRESSORS Serving home and industry: AMERICAN-STANDARD « AMERICAN BLOWER + CHURCH SEATS & WALL 
GYROL FLUID DRIVES TILE + DETROIT CONTROLS « KEWANEE BOILERS * ROSS EXCHANGERS » SUNBEAM AIR CONDITIONERS 


DUST COLLECTORS 
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Modern power plants require ‘‘ultra-pure’’ water for their high- 
pressure boilers. To provide it ... new equipment produces the 
equivalent of commercially distilled water . ... at far lower cost! 









































99.99998% Pure Water for Power Plants 


Ordinary water with just the dirt and 
hardness removed was good enough for 
old-time boilers. But today’s efficient 
plants operate at high steam pressures 
. .. up to 2600 lb. psi. Future plants 
will operate at 5000 psi. and up! 

@ At high pressures any mineral ele- 
ment in the water causes trouble. For 
example: The few parts per million of 
dissolved silica in practically all water, 
while harmless for drinking, builds up 
as a glass-like deposit on turbine blades 
, » . impairs the balance and efficiency 
of the turbine. 

@ Simplified flow sheet shows how a 
muddy river water might be demin- 
eralized: The Precipitator, with coag- 
ulants and other chemicals from the 
feeders, takes out mud, most suspended 
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matter and hardness. (This clarified 
water is adequate for the cooling-water 
system .. . cooling tower, condenser. ) 
Next—the filters remove final traces of 
suspended matter. The cation ex- 
changer takes out metallic ions (cal- 
cium, magnesium, sodium, iron, etc.). 
The degasifier removes carbon dioxide 
(formed in the cation exchanger). The 
anion exchanger takes out chlorides, 
sulfates, etc. and silica. The deaerating 
heater preheats the water for the boiler 
and removes corrosive gases, 

Depending on the condition of the 
raw water and the type of demineraliz- 
er, total solids are often reduced to less 
than 0.2 parts per million! 


@ Oldest and largest U. S. firm in the 
business, The Permutit Company, de- 


signs and builds complete water-condi- 
tioning systems like that shown above 
for leading utilities and industrial power 
plants. Other Permutit installations are 
reducing costs or improving products 
for almost any industry you can name. 
For advice on any water conditioning 
problem, simple or complex, write: The 
Permutit Company, Dept. CE-6, 330 
West 42nd St., New York 36, N. Y. 


PERMUTIT’ 


rhymes with “compute it” 
WATER CONDITIONING for BOILERS, 
PROCESSING, PUBLIC and HOME WATER SUPPLIES 
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Recovers 
Hi 


Now the famous Sturtevant Whirl- 
wind Air Separator, so widely used 


throughout industry for fast recov- 
ery of fines, has been specially de- 


signed to “pick-off” classified ma- 


terials such as pigments, limestone 
fillers, plastics, oyster shells, etc., in 


micron sizes. 


These highly efficient air separa- 
tors select a continuously uniform 
product of desired fineness. Used in 
a closed circuit with grinding mills, 
they increase production, cut power 
costs. 

Large feed opening, rugged con- 
struction, ease of adjustment, low 
power consumption assure economy 
of operation and minimum upkeep. 
Write for further information. 


STURTEVANT 


MILL COMPANY 
100 CLAYTON STREET 
BOSTON 22, MASS. 
Designers and Manufacturers of: 
CRUSHERS « GRINDERS ¢ SEPARATORS 


CONVEYORS ¢ MECHANICAL DENS and 
EXCAVATORS e¢ ELEVATORS ¢ MIXERS 


OTHER STURTEVANT EQUIPMENT 


MICRONIZER @ GRINDING MACHINE 
A fluid jet grinding machine, the Sturte- 
vant Micronizer speeds reduction of ma- 
terials to low micron sizes. These jet 
mills are especially applicable in fields 
where a particle size in microns is 
desired. 

Sturtevant Micronizer grinding ma- 
chines are available in many sizes 
and capacities. 


CRUSHING ROLLS 


For granulation, coarse or fine, hard or 
soft materials. Automatic ‘.~¥ “¥F7 
Crushing shocks balanced. dry or 
wet reduction. Sizes 8 x 5 to 38, x 20. The 
standard for abrasives. 


RING-ROLL MILLS 


For medium and fine reduction (10 to 
200 mesh), hard or soft materials. Very 
durable, small power. Operate in closed 
circuit with Screen or Air Separator. 
Open door accessibility. Many sizes. 
No scrapers, plows, pushers, or shields. 





BLENDER 
Four-way mixing action assures a 
thoroughly blended product. Open- 
door accessibility permits easy cleaning. 
Available in many mixing capacities for 
\%-ton per hour and up. 
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Inner valves are machined on duplicating lathes to exacting standards. Precision parts on BS&B Controls are manufactured to close tolerances. 
In this to, master contour plate on lathe at (A) automatically dupli- This lathe operator ‘'mikes’’ inner valve for a final tolerance of .001”. 
cates exact contour desired at (B) to form the inner valve. Other parts require tolerances of as little as 3/10,000” 


In Automatic Controls, 
BS:B Means... frouble-Free’! 


Whenever you buy an automatic 
control, you look for the finest and 
most dependable one you can find 
for the job from the standpoint of 


‘ 
quality, precision, long life and “free- | y 
dom from trouble,” 


Freedom from trouble is especially 
important, because once a control is 
‘- installed in the line, any “down-time” Jf , 
B's Production focities cad steels st caused by ite faslty operation be- 4 Sevridel vevstorm spemratus & enodilt 
standard items in the BS&B Controls line. comes very expensive—usually many BS&B Type 1440 Pressure Control Pilot, 
times more expensive than the entire 


cost of the control itself. 


That’s why it always pays to specify 
and buy BS&B Automatic Controls! 
Because of their superior quality and 
their long trouble-free performance, 
they'll pay for themselves in almost 
no time! 


Proper treating and hardening of certain 7 Every BS&B Control must pass rigorous oper- 
component of BS&B Controls in one of ating tests in our modern 

these precisely controlled electric annealing and ———— 

furnaces is just one of the important manu- valves in the line 
facturing operations which assures their high 

quality and long trouble-free service. 


ps arg ad valve 


Brack, Siva.ts s BRYSON, ING. 


84 Sales Centers Controls Division, Dept. 4-N6é 40 Stocking Points 
7500 East 12th Street, Kansas City 26, Missouri 
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Mr. Design Engineer 


Mr. Purchasing Director 


Mr. Plant Superintendent 


BROWN FINTUBE DESIGN PROTECTS YOU AGAINST 


coupational Hazard 


YOUR 


@ If it hasn’t happened to you yet,—it will. Beware/ 


Some day the company is going to decide to 
make a new product at your plant. The “market 
analysis and research” department will assure you 
the maximum requirement is so many thousand 
gallons a week. You'll design the plant . . . buy the 
equipment ... get on stream . . . and then two or 
three months later — BOOM! 


The market analysis boys “played it safe”. Now 
— based on “newly available statistics” — they need 
20% to 30% more output than the plant you just 
finished can possibly produce. 

If you equipped that plant with “bundle” type 
exchangers you are going to have to wait, while 
you design — and fabricate — and install all new 
units. And, what are you going to do with the ex- 
changers you just bought? Throw them away after 
only two or three months use? 

If you had used Brown Fintube Heat Exchanger 
Sections in that plant you would need only to add 
a few sections or change the series-parallel mani- 





folding. You would be running on the new duty,— 
or even an entirely different product — in just a 
few days — with a minimum of new equipment — 
and nothing to throw away. 

That’s what we call “flexibility”. You can 
change from one duty to another any time you 
want. You can even dismantle an exchanger, ship 
the sections to one or three or four different plants, 
and put them right back in service again. 


Many of the biggest, best known and lowest 

cost companies are keeping flexible by using Brown 
Fintube Sections throughout their plants. Why 
don’t you play it safe too? Available with mild 
steel, stainless, alloy and non-ferrous fintubes— 
in standard sizes — for a wide range of capacities 
and pressures. Send for Bulletin No. 
512. It gives full details. And plan 
on keeping your plant flexible with 
Brown Fintube Sections. They will 
really save you money/ 





Sectional Heat Tank Suction Heaters 


Exchangers ( 
Call (G —— uh) 
Gs =) 5 


Packaged Boilers 


360 HURON ST., Elyria. Oheeo — recess neater aD 


and Sales ¢ NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH * BUFFALO ¢ CLEVELAND © CINCINNATI 

DETROIT © CHICAGO © ST. PAUL ST. LOUIS * KANSAS CITY * MEMPHIS * BIRMINGHAM © NEW ORLEANS ¢ SHREVEPORT © TULSA © HOUSTON © DALLAS 

DENVER ¢ LOS ANGELES AND SAN FRANCISCO @ ’ BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND © FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY 


Fired Indirect Heaters 
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PROVED PERFORMER 


This Dodge is the first passenger car used by the U. 8. Army as a combat 
vehicle. It accompanied General John J. Pershing on the 1916 Mexican 
Expedition, and at one time was driven by a young lieutenant named George 
S. Patton! The old car still runs beautifully, 40 years since it saw the 
smoke of battle. 

Outstanding service and time-tested dependability are points of pride 
with Esso Petroleum Solvents, too. These fine products have proved their 
worth over many years of use by customers who expect ... and get... the 
highest quality for their money. Why not see for yourself? Specify Esso 
Petroleum Solvents next time you order. 


You can depend on Esso Solvents for 


MULTI-STORAGE AVAILABILITY —water 
terminals in industrial centers. 


MODERN HANDLING METHODS — sepa- 
rate tank storage, pumping lines, tank 
cars and trucks are used in all han- 
' dling operations. Prompt delivery to 
your door is assured. 


SOLVENCY — Esso aliphatics and Sol- 


vesso aromatics cover both high and 
low solvency ranges. 
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CONTROLLED EVAPORATION — available 
in a wide range of evaporation rates 
with precise characteristics to meet 
your most exacting requirements. 


FOR TECHNICAL ASSISTANCE — If you 
have a solvents problem or want fur- 
ther information on the specifications 
and characteristics of Esso Solvents— 
write or call our office nearest you. Our 
technicians will be glad to assist you. 


7 


! 
J 


musi) 
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PETROLEUM 
SOLVENTS 


SOLD IN: Me., N. H., Vt., Mass., R. LL, 
Conn., N. Y., N. J., Pa., Del., Md., D. C., 
Va., W. Va., N. C., S. C., Tenn., Ark., La. 


ESSO STANDARD OIL COMPANY 
Boston, Mass. — Pelham, N. Y. — Elizabeth, 
N. J.—Bala-Cynwyd, Pa. — Baltimore, Md.— 
Richmond, Va.—Charlotte, N. C.—Columbia, 
S$. C. — Memphis, Tenn. — New Orleans, La. 
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"PACKAGED" FANS 


Clarage V-belt Ready Units answer economically 
your smaller air handling requirements 


complet Ready to run, with fan, motor, 


and drive in one compact, easily 
installed assembly. 18 sizes, wheel diameters 934 to 
3214”, capacities to 12,000 cfm. Direct connected units 
also available. 


adaptable Quickly adjustable in the field 


for various directions of air 
discharge. Slow speed, forward curved blade wheels or 
medium speed, backwardly inclined blade wheels avail- 
able. Special units for handling corrosive gases and 
other special assignments can be provided. 


rugged Typical Clarage heavy-duty construc- 


tion throughout. All working parts 
readily accessible, yet entire drive (except on largest 
sizes) is within frame of unit— an important distin- 
guishing feature! 


7 
quiet When properly selected and applied, 


Clarage Ready Units meet the most exact- 
ing requirements in respect to quietness of operation. 


capable Within their performance range, 


these units are unsurpassed for 
maximum air delivery at low power cost. You can select 
them with confidence for ventilation, exhausting, and 
other low pressure applications. 


For 28 pages of complete infor- 
mation on Clarage Ready Units, 
request Catalog 515. 


ai fi ie * e : Pa 
nl mn re 


‘4 





4 


View of a standard Ready Unit as built in 
the medium-size range. Note how oper- 
ating parts are shielded. 


Ready Unit equipped with drive guard (at 
the end) and outdoor covers (on the sides) 
which provide complete weather protection. 


CLARAGE FAN CO., Kalamazoo, Mich. 


..-.- dependable equipment for 
making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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DARCO DIVISION 


Chemicals Department ATLAS POWDER COMPANY, WILMINGTON, DELAWARE 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 





Removing trace metals with activated carbon 


Extremely small quantities of metal- 
lic impurities can cause a lot of 
trouble in many products. Picked up 
from reaction vessels or carried over 
from raw materials, these few parts 
per million may introduce toxic 
effects, off colors or tastes, or cata- 
lyze undesirable side reactions. 


Activated carbon is usually a good 
bet for taking out traces of trouble- 
makers. Commercial grades of car- 
bon, however, will not adsorb ioni- 
cally dispersed metals. Using ion 
exchange methods for this purpose, 
moreover, is a little like shooting a 
mosquito with a cannon. 


A solution we have found effective is 


to use activated carbon indirectly. 
The principle is to attach an adsorb- 
able organic radical to the metal 
ion, and then use carbon to re- 
move the resulting metallic organic 
complex. 


Suppose your solution contains traces 
of iron or copper. Add mercapto- 
benzothiazole in about 25% more 
than stoichiometric proportions, and 
stir thoroughly. Then add about 1% 
by weight of the solution of high 
purity carbon. Darco G-60 is the 
grade we recommend for such uses. 
The carbon adsorbs not only the 
metallic complex but also the excess 
reagent, so there is no residual con- 
tamination of the product. 


To remove trace mefals that can’t be 
adsorbed directly . . .- 


react with an adsorb- 


METAL ION 


able organic radical 


2 


use carbon to adsorb 
metallic complex and 
excess organic reagent 


CuemicaL ENGINEERINGC—June 1955 


AY) 
YY 


ORGANIC RADICAL 


By a similar technique, traces of 
nickel can be removed using the 
familiar qualitative analysis re- 
agent, dimethyl glyoxime. The xan- 
thates can also be used for this type 
of application, since they are strongly 
adsorbed on activated carbon. Chel- 
ating agents, however, do not seem 
to work so well, probably because 
they are strongly soluble and thus 
not readily adsorbable. 


Removing trace metals is only one of 
the hundreds of ways that you can 
use activated carbon in chemical 
processes. We'll be glad to consult 
with you on your specific problems, 
and to recommend grades of Darco 
and methods of application. 





Darco® meets high 


standards of purity 


Darco activated carbons are all of 
vegetable origin. Most grades are 
made from Texas lignite. Darco 
G-60, the premium purity grade, is 
manufactured from high quality 
wood charcoal. 


During the manufacturing process, 
Darco is thoroughly washed with 
acid, and then washed with water 
repeatedly until the carbon is brought 
substantially to neutrality. This 
process takes out extractable con- 
taminants, and assures that treat- 
ment with Darco will not introduce 
impurities into the materials which 
it is intended to purify. 
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DRYing... 


one of your problems... 
our full responsibility 


Lectrodryer* engineers have a wealth of 
DRYing experience. For 23 years they’ve been 
helping processors get rid of unwanted 
moisture in air, gases and organic liquids. 
That experience is at your command, at 
no extra cost. 

Why design, build and gamble on the 
effectiveness of an unproven drier? No need 
for you to have the bother, extra expense and 
delay which so often develop in a new product. 
Lectrodryers have demonstrated their DRYing 


Some Lectrodryers are built on a production-line basis, 
Most, however, are engineered and manufactured to 
suit each particular DRYing assignment. 


ability. We have standard units which fit 
many requirements. 

Let our engineers advise you on DRYing 
methods and equipment while the job is still 
on the drawing board. You may save at several 


.points and, when the Lectrodryer gets on- 


stream, you know it’s going to work. 

For DRYing help and free literature that 
will assist in your planning, write Pittsburgh 
Lectrodryer Corporation, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


SRR mone ve A RaRree pr mecno cemmRegiy TIRES TE AME 
STIR RTO 5 ponwensemeeyy ete 
nit lic Nain ABI SS: tt i SB SEIS 0 EE RNS 


ECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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Here's the Rectifier That Needs 


No Delicate Adjustments 


This 1000-kw, 6-tube excitron rectifier is typical of units 
used for heavy-duty service in many industrial plants. 


ITTLE MAINTENANCE IS NEEDED 
i with Allis-Chalmers excitron- 
type rectifiers. Excitation of the ex- 
citron rectifier is continuous, while 
other types of rectifiers require re- 
ignition 60 times a second. 

Since it is more difficult to start a 
rectifier arc than to maintain it, the 
excitron rectifier is much less likely 
to lose excitation during operation. 
Momentary dips in supply voltage 
which are encountered in many sup- 
ply systems have no effect on the 
continuous excitation arc. 

Years of operation in hundreds of 
installations have proved the relia- 
bility and ease of operation of Allis- 
Chalmers mercury arc rectifiers. You 
can get complete information from 
your nearby A-C office. Or write 
Allis-Chalmers, Milwaukee 1, Wis. 


A-4581 




















EXCITATION 
ANODE 








STEEL PLUNGER 





WITH CARBON TIP 








Unique Plunger Starts 
Continuous Excitation 


The excitron tube has an excitation anode) in 
addition to the main anode@) . With the excita- 
tion circuit de-energized, the steel plunger @ 
floating in the mercury pool cathode@) makes pos- 
itive contact with the excitation anode (as shown). 

When the excitation circuit is energized, the 
ignition solenoid G) pulls the steel plunger @ 
away from the excitation anode(@ and under the 
mercury pool cathode @ , thus drawing a dc arc 
and forming the cathode spot, which makes con- 
duction of load current by the tube possible. 

If power is interrupted the plunger will float 
up, contact the excitation anode and automati- 
cally re-establish the excitation arc when power 





ALLIS-CHALMERS © 
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TRACTOMOTIVE 
TL-10 TRACTOL oaDER 


It’s built as an industrial wheel loader from the 
ground up! Has years of HYDRAULIC TORQUE 
CONVERTER experience “under its bucket.” Brings 
you the added advantages of a CLUTCH-TYPE 
TRANSMISSION which eliminates most gear shift- 
ing. Saves time maneuvering with short turning ra- 
dius and bucket-over-drive-wheels design. Powered 
by the new Allis-Chalmers POWER-CRATER en- 
gine — high-octane performance on regular gasoline. 

Has %-cu-yd bucket, 63-brake hp, weighs 11,400 
lb! You get added versatility with interchangeable 
attachments — 144-yd Light Materials Bucket, Lift 
Fork, Crane Hook, Backfiller Blade. 


Ask your Allis-Chalmers Industrial Tractor Deal- 
er for an on-the-job demonstration; Take a look at a 
loader that measures up to your requirements. 


oN 








AR a 


“MEASURES UP’’ GETTING LOAD because there is 
quick, positive crowding action — no slow, mushy starts. 
The Tractomotive Hydraulic Torque Converter Drive 
multiplies engine torque THREE TIMES ... and there 
is the traction you need to take advantage of this extra 
torque with ample weight and big driving wheels. Result 
— heaping loads, fast! 








PORT TTT TTT 


} 


‘*MEASURES UP’’ DELIVERING LOAD There is fast 


““MEASURES UP’’ ON MANEUVERING Works in 
areas that would normally accommodate only lower ca- 
pacity machines. Turning radius is only 11 ft at tip of 
bucket. You can go into a 10-ft bin from a 9-ft aisle! 
Bucket over drive wheels utilizes weight of load for great- 
er traction . . . eases weight on rear steering wheels. Re- 
sult — maneuvering time saved, production time gained! 


PET TTT TTT TT 





getaway, fast delivery of load with the combined advan- 
tages of the Clutch-Type Transmission and Hydraulic 
Torque Converter Drive. A single lever controls back- 
ward and forward operation. Highest possible travel 
speed in selected gear range is automatically obtained 
through the torque converter. Result — shifting time 





saved, travel time gained, more trips made! 


Sher teces 


T™ 











q SEE THE LATEST IN 4-WHEEL DRIVE 
EXCAVATOR-LOADERS, TOO! 


Tractomotive TL=-12 Tracto-Loader 


A combination of advantages makes it outstanding on 
excavating-loading . . . has a 1-cu-yd Tip-Back Bucket, 
4-Wheel Drive, Hydraulic Torque Converter Drive, 
Clutch-Type Transmission and Rear: Wheel Power 
Steering. But see for yourself... on your job. Ask your 
Allis-Chalmers dealer for a demonstration. 


POWER-CRATER is an Allis-Chaimers trademark. 


SOLD AND SERVICED BY YOUR ALLIS-CHALMERS INDUSTRIAL TRACTOR DEALER 


Tracto-Loaders ®@ Yracto-Shovels * Side Booms and Hydraulic Rippers 
for Allis-Chalmers Crawler Tractors ® Loader and Shoulder Maintainer 
for Allis-Chaimers ‘‘D'' Motor Grader 


TRACTOMOTIVE CORPORATION °¢ DEERFIELD, ILLINOIS 








it’s LAST cost that counts! 
«and Bridgeport Duplex Tubes last longer 





In the long run you save money with Bridgeport Duplex 
Condenser Tubes! Resisting different types of corrosion, 
inside and out, they eliminate the need for frequent retubing 
and shutdowns... often improve heat-transfer characteristics 
si reduce maintenance costs substantially when the proper | help of Bridgeport 
combination of metals is used. ; | Technical Service. 
. P ‘ | Ask for your copy 
Bridgeport Duplex tubes are available in many of Bridg Ae 
8 } wu 
combinations to match your service requirements. For Technical Bulletin. 


example: copper-steel, cupro nickel-lead, red brass-aluminum. 


BRIDGEPORT BRASS 


Offices in Principal Cities « Conveniently Located Warehouses 
Bridgeport Brass Company, Bridgeport 2, Connecticut 
in Canada: Noranda Copper and Brass Limited, Montreal 
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THE DRY FLUID DRIVE 


DODGE of Mishawaka Announces An Entirely New 


Development in Industrial Power Drives that Promises 


to Revolutionize Drive Performance! Every Design 


Engineer and Plant Operating Man in America Will 


Want the Following Information. 


Here are the facts on how easily Flexidyne handles 
difficult starting problems, and gives a new kind of 
protection against shock and overloads. 

While new in the United States, this drive has 
already been proved in thousands of installations in 
Europe. Dodge has redesigned it to American stand- 
ards and now makes its dramatic advantages available 
to all industry. 

Flexidyne is a dry fluid drive. Its advantages over 
any other fluid-type drive are based on the fact that 
at normal operating conditions it does not slip. 


WHAT IT IS 


The Flexidyne Drive is made up of a housing, 
inside of which a rotor is free to turn concentrically. 
Between the two are fine particles of spherical steel 
shot, called the ‘flow charge,”’ which acts very much 
like a fluid. The flow charge transmits power from 
housing to rotor. 


86 


This flow charge is easy to seal in, has a high 
density and can stiind relatively high temperatures. 
The use of this flow charge makes possible a design 
that is simple, compact, economical, and gives out- 
standing new and different operating characteristics. 





HOW IT WORKS 


1. The motor is connected to 
the housing, and starts it turn- 
ing at no load. 


2. The flow charge is thrown 
to the circumference of the 
housing, is compressed by 
centrifugal force, and revolves 
with the housing. 











3. The rotor, connected to the 
load, is started and accelerated by the friction and 
wedging action of the revolving flow charge. 
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FLEXIDYNE DRIVE (with Taper-Lock Sheave in phantom). 











4. Rotor and housing reach identical speeds—the 
Flexidyne operates with ZERO SLIPPAGE between mo- 
tor and load at normal running speeds. 

5. Before overloads cause damage, the Flexidyne 
rotor slips relative to the housing, overcoming the 
friction and wedging action of the flow charge. A 
thermal switch (optional) automatically cuts the elec- 
trical circuit if an overload persists. 


6. The amount of the flow charge determines the 
torque capacity. 


WHAT IT DOES 


The Flexidyne gives you the exact starting torque 
you need, for anything from the smoothest to the fast- 
est start. Once the load reaches normal speed, there 
is zero slip, giving 100% efficiency. Also, it provides 
accurate overload protection, as it can be set to slip 
at any desired load. During starting and overload 
periods the current draw is at a minimum because 
with the standard Flexidyne setting the motor is never 
pulled down to less than 90% of synchronous speed. 


All this is due to Flexidyne’s completely new prin- 
ciple, which produces constant torque for a given 
input speed, regardless of the percentage of slip 
between the rotor and housing (which occurs only 
during starting or overload). 

The Flexidyne is simple to select off the shelf. Each 
size has a standard horsepower rating and yet it is 
only a matter of minutes to vary the flow charge to 
give you your own tailor-made torque to suit the job. 


With Flexidyne you get uniform performance re- 
gardless of changes in the surroundiag temperature. 
The Flexidyne has very long life and practically 
negligible maintenance. Its simplicity guarantees its 
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dependability. Gas and diesel engines also benefit 
from all Flexidyne advantages. 


Aside from Flexidyne’s low first cost, low mainte- 
nance, and top efficiency, it permits the use of smaller, 
cheaper motors and controls with greatly reduced 
current demands and improved power factor. Its 
smoother starts and gentler overload protection avoid 
breakage and reduce maintenance on drives, gears, 
bearings and driven machinery. 


FLEXIDYNE COUPLINGS 


Two lines will be available—Flexidyne Drives, for 
convenient mounting directly on motor shafts and 
adapted for Dodge Taper-Lock Sheaves, and Flexidyne 
Couplings with Taper-Lock Bushings, for straight line 
drives. Several thousands of these units of French 
design, in capacities ranging from fractional to thou- 
sands of horsepower, are now in use in Europe. Dodge 
will first offer — from stock — four sizes rated at 3 to 
30 hp at 1800 rpm. Other sizes will follow. 


Write now for special bulletin, delivery dates and 
application information. 


DODGE MANUFACTURING CORPORATION 
200 UNION STREET, MISHAWAKA, INDIANA 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. 
Factory trained by Dodge, he can give you valuable assist- 
ance on new, cost-saving methods. Look for his name under 
“Power Transmission Machinery” in your classified tele- 
phone directory, or write us. 











“BUFFALO” CURED OUR 


eo 


CHIMNEYS oa 


STUBBORN SMOKING HABIT! 


“We were stumped with a problem of coke breeze discharge. Even 
after cyclone separation, it was heavily loaded — thick and black. 
To make matters worse, the contaminant was coo abrasive and hot 
for ordinary equipment to handle! Then we talked to a “Buffalo” 
engineer. He recommended a unit “Buffalo” just recently developed 
—a Hydraulic Scrubbing Tower. It cleans by wet centrifugal scrub- 
bing. The effects of heat and severe abrasion are overcome. It doesn’t 
clog — needs very little attention. And its collection efficiency is so 
high that our stack discharge is harmless and almost colorless. When 
you consider the improved ‘neighbor relations’ and the simplicity 
and economy of operation, our “Buffalo” Hydraulic Scrubbing 
Towers have paid for themselves many times over.” 


KNOW-HOW PLUS EQUIPMENT FOR YOUR AIR CLEANING PROBLEMS! 


“Buffalo” units and “Buffalo” experience cover the entire range of 
today’s specialized air cleaning applications. Why not call on these 
facilities for the best results on your problem — for the famous “Q” 
Factor* Performance that plants everywhere are enjoying. 


*The “Q” Factor — The built-in Quality 
which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


501 BROADWAY ; BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 

Sales Representatives in all Principal Cities - - 


“Buffalo” Hydraulic Scrubbing Tower 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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10 gallons of water to produce 


1 gallon of gasoline 





80 gallons of water to produce 


1 KW hour electricity 


The man from Layne knows most about water . . . how to develop and 
apply it to serve best the needs of agriculture, industry and municipality. 


LAYNE & BOWLER, INC. 


MEMPHIS 8, TENNESSEE 








7 


65,000 gallons of water to 





produce 1 ton of steel 


Layne Associate 
Companies Throughout 
the World 





A new concept in nuclear reactor instrumentation... 


LEN Package” Coutal Cyltond 


Nuclear reactors for private enterprise are no 
longer classified as ‘‘things to come.”’ College research 
reactor No. 2—privately constructed, owned and 
operated—will be in service shortly at Pennsylvania 
State University. And No. 3, the University of 
Michigan Reactor, will follow closely. 

Both the Penn State and Michigan Reactors will 
be completely controlled by L&N “package” reactor 
control systems, the first such package controls ever 
engineered—another “first” for Leeds & Northrup 
Company, pioneers in precision control; builders of 
the world’s first electronic recorder. 

The package concept involves far more than con- 
trol instrumentation. It includes design services, 
engineering consultation, individualized fabrication 
of panels or cubicles, and more. It’s an approach 
possible only by a group with L&N experience— 


dating from activation of the original Chicago Pile— 
using standard L&N instruments which can control 
reactors routinely, without the elaborate customizing 
so often required when velocity-feedback servo 
systems are used. 


Package reactor control in its various aspects 

is described in our new brochure, ““L&N 

Control Systems for Nuclear Reactors.” 

We'll be glad to send you a copy. Just write 
™ to Leeds & Northrup Company, 4916 Sten- 
my ton Ave., Philadelphia 44, Penna. 


AE BS NORTHRUP 


instruments automatic controls « furnaces 
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NEW x 


from by-product gases and fluid flows? 


ot 


EXAMPLE: 


ab Aciaeldola skola) 
Separation 
from 
Refinery and 
Coke Oven 
Gases 


0 Ammonia | oxycen 
9 Synthesis < NITROGEN 
i LOW-TEMPERATURE liquefaction and separation of Gas HYDROGEN 
. gases causes many waste gases and fluid flows to 
* yield valuable products. This interesting tech- 

nology, in fact, reveals bright new horizons of Methane , 
profit for the chemical, petroleum, steel and me 
other process industries. By its means not only 
is it practicable to recover useful elements that Oxygen 
cannot be reclaimed otherwise, but even where a 
other methods are feasible, a low-temperature Carbon 
system often does a superior recovery process. Monoxi d oF 


Air Products, Incorporated, has been prominent 

in this field for many years. The company has 

designed and built more than 700 low-temperature Nitroge 
gas separation plants for many of the largest 

companies in the world. Over 100 graduate 

engineers employed full-time by this company, Hydroge 7 
are at your service. They will study your pos- et 
sibilities for using low-temperature processing 
profitably, providing a preliminary engineering 
analysis or a complete’process design. Send us an ~459 6 °F J 
outline of your problem—there is no charge for Y 
preliminary consultation. Air Products, Inc., Boiling Points, Fahrenheit 


Dept. F, Box 538, Allentown, Pa. gd be 
oe rh d -t 
BROCHURE the broad t LO “uC 3 
aay cue samen ns INCORPORATED 
for a free copy. 
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Specialists in Low-Temperature Processing 
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THE MAJORITY OF Stainless Steel equipment at 
Davison Chemical Company (a division of W. R. 
Grace & Co.) was fabricated by Dixie Manufac- 
turing Company, Baltimore, Md. 


HYDRO-GEL is being emptied from a Stainless 
Steel settling tub into a Stainless wash tank. 


WASH TANK is lowered into a larger Stainless Steel vessel 
for the washing operation. 


STAINLESS STEEL WEIR BOXES regulate the flow of water 
to wash tanks. 


© hapa 














CIAAN-UDS are faster 


when hydro-gel is processed 
in Stainless Steel tanks 


@ By REPLACING wooden settling tubs and wash 
tanks used in hydro-gel processing with Stainless 
Steel equipment, Davison Chemical Company, 
Division of W. R. Grace & Co., Baltimore, Md., 
has lengthened service life and made clean-ups 
quicker and easier. 

In settling tubs, where hydro-sol solidifies into 
hydro-gel, Stainless Steel is replacing wooden 
tubs. The wooden tubs lasted six months to a year 
while Stainless is expected to last indefinitely. In 
addition, material doesn’t adhere to Stainless 
tubs and time-consuming scraping and cleaning 
is eliminated. 

Stainless Steel also has replaced metal-lined 
wooden tubs in the washing operation that fol- 
lows. Stainless Steel’s light weight permits one 
crane operator to handle these tubs where a crew 
of three was necessary to palletize the heavier 
wooden tubs. And the wooden tubs required 


maintenance on a weekly basis. 

Water for the washing operation comes to the 
wash tanks from a Stainless Steel pH tank 
through one of six Stainless Steel weir boxes. The 
plant also makes extensive use of Stainless in 
piping and pumps. 

Stainless Steel offers so much—corrosion re- 
sistance, long life, ease of cleaning, freedom from 
contamination—that it is a key material in almost 
any type of chemical processing operation. Make 
full use of its economy and when you do be sure 
you get service-tested USS Stainless Steel. 


SEE The United States Stee! Hour. It’s a full-hour TV program pre- 
sented every other week by United States Steel. Consult your local 
newspaper for time and station. 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS 
PIPE - TUBES - WIRE - SPECIAL SECTIONS 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STAINLESS WASH TANKS are at the left and at the right is 
a Stainless Steel tank where water is treated for the proper 
PH rating. 


ot & 5.8. Ss 
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Firestone 








EXON 


468 


specifically for 


lo oring 


Higher bulking density of EXON 468 
increases the banbury output 10 to 25%! 
It makes processing easier, since it per- 
mits fast fusion at reduced temperatures. 


A superior resin in every respect, 
EXON 468 offers good heat and light 
stability, high thermoplasticity, compat- 
ibility with conventional vinyl plasti- 
cizers, stabilizers and pigments. 


CHEMICAL SALES DIVISION 


Used as the base resin in vinyl asbestos 
floor tile formulations, EXON 468 pro- 
vides new production economies — and 
superior end products. 


For suggestions on developing new 
products, or improving established ones 
with EXON 468—or for complete infor- — 
mation or technical service on the grow- 
ing line of versatile EXON resins, contact: 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 28P 
DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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Glycerine is a liquid. There are no bags to lift, no fines. As easily as 
pushing a button, Glycerine can be piped into your kettles. 
You can measure it either by volume or by weight. And if you want, 
it’s easy—and safe—to add more Glycerine during cooking. 


Glycerine has other important advantages in making alkyds, too: 
¢ Its simple molecular structure makes cooking easier. 


¢ Its low MW/Hydroxy] ratio makes a wide range of resin 
properties economically feasible. 








¢ Its chemistry has been thoroughly evaluated. Methods are 
perfected and literature abundant. 


As year after year proves . . . nothing takes the place of Glycerine. 
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20-page booklet, ' pees 12-page booklet on c , 16-page booklet on 


iy CHECK AND SEND FOR TECHNICAL DATA , “Glycerine Alkyds ee Glycerine standards Glycerine properties 
Tailored to Need”’ and specifications and applications 


For your free copy of any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION - 295 Madison Ave., New York 17,N. Y. 
95 
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6 TANKS CLEANED IN 5 HOURS 


Chemical cleaning by DOWELL 
prepared 216,000-gallon oil tanks for 
conversion to sulfuric acid storage 


A steel company wanted to convert six 216,000-gallon 
tanks from fuel oil and gasoline storage to sulfuric acid 
storage. It was necessary to remove oil and tar film from 
the inside walls and ceilings of these tanks. 

Dowell engineers, using special high-pressure hoses and 
nozzles, sprayed thickened chemical solvents over all 
internal surfaces from the tank floor. No scaffolding was 


required. The thickened solvents clung to the tank walls 
during the cleaning process. The entire surfaces of all six 
tanks—including seams, rivets and braces—were cleaned 
in only five hours. 


Whatever your cleaning problem—pipe lines, boilers, 
process equipment, water wells—take it to Dowell. Their 
engineers have the experience, materials and equipment 
to help you cut cleaning costs—keep up production. 
Get in touch with the nearest of over 130 offices or write 
direct to DOWELL INCORPORATED, Tulsa 1, Oklahoma, 
Dept. F-33. 





call eee oe % 
sie yd hs 
ee 


Dowell engineers prepare solvents based on the type of deposit to be removed. They furnish all 
necessary pumping and control equipment. And they apply the chemicals according to the technique 


demanded 


y the job: filling, spraying, jetting, cascading or vaporizing. Dismantling is held to a minimum. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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Changing details of power-plant 
design on a Kodagraph Auto- 
positive Paper print saves hours 
of redrafting - 


Toledo Edison Company reports on its use of Autopositive— 


“One saving after another since 1947" 


Shortly after Kodagraph Autopositive Paper was introduced, 
the Toledo Edison Company, Toledo, Ohio, began exploring 
its possibilities for engineering drawing reproduction. 


Here was a revolutionary photographic intermediate paper 
which produced positives directly from positives—no nega- 
tive step. It could be exposed in standard print-making equip- 
ment... processed in standard photographic solutions. Entire 
operation in ordinary room light, too. Jobs which had been 
difficult and costly became easy and economical—Kodagraph 
Autopositive Paper costs only a few cents a square foot. Some 
typical savings at Toledo Edison which you can duplicate 
are listed here. 


O Old prints and intermediates reclaimed. No time lost retracing. 
Autopositive Paper strengthens weak line detail, cleans up back- 
grounds. Toledo Edison now can get intermediates which have 
dense photographic black lines on an evenly translucent paper 
base. Original quality or better! 


(1 Opaque originals no problem. Many of Toledo Edison’s forms, 
charts, operating maps, etc., are on opaque stock—some two-sided. 
Data is added to these in pencil or by typewriter. Then Autoposi- 
tive reproductions are made and used to produce the direct-process 
prints needed for distribution. The 1954 Annual Budget, for ex- 
ample, was reproduced in this manner. Autopositive saves time 
and dollars for all departments. 


0 Print-making simplified. Toledo Edison runs Autopositive inter- 
mediates at uniform, practical speeds in its direct-process machine 
... gets sharp prints time after time. Autopositive lines do not 
smear, smudge, or lose density. 


CO Drafting shortcuts. An Autopositive print is made of a drawing 
which has to be altered. The obsolete detail is eradicated or scis- 
sored out, and another Autopositive is made. New design is then 
added, and the job is completed without redrafting. 


1 Photo-lasting file copies. Toledo Edison also finds that Auto- 
positive intermediates will not turn yellow or become brittle... 
are ready to produce sharp, legible prints whenever needed. 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


—_——————————— MAIL COUPON FOR FREE BOOKLET ——— 


EASTMAN KODAK COMPANY 





Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 


Name 


Position 








Shows all the ways 


you can save with Company 


Street 





Kodagraph 


Autopositive Paper. City State 
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ow Mancock 
Steel Gate Valves 
set the pace 
in dollar-for-dollar 
service and value 


TYPE 950 HANCOCK 8007 STEEL GATE VALVES 
Outside Screw and Yoke. Sizes: %4” thru 2” 

















Install a Hancock 800# Bolted Bonnet Steel Gate 
Valve in your piping system and prove for yourself 
why this valve sets the pace in dollar-for-dollar 
service and value. Hancock Gate Valves have cut 








SERVICE RATINGS valve costs in hundreds of refineries, chemical and 
Screwed and Socket Weld srocheshion! eles anil other installati h 
ede Or a Gnanen @ petrochemical plants and other installations... have 
to 800 psi. at 775° F. 0.W.G. proved themselves the best, most economical valve 
3 wacasicassiinandile for process and power piping systems. They can 
Flanged Ends: For all pres- mean similar savings for you. 


sures up to 800 psi. at 775° 
sh sendmail To provide such service and value, Hancock Gate 
Valves combine two big advantages: specially se- 
lected materials for extraordinary long wear under 
difficult operating conditions and an exclusive de- 
sign for positive, maintenance-free performance. 
Features include highly accurate guiding to pre- 
vent wedge dragging and consequent leaking, a 
wedge of “500 Brinell” stainless steel, seat of 11-13% 
chrome stainless steel, plus a spiral-wound gasket 
and swing bolt and nuts of stainless steel. 








When Hancocks go in, valve costs go down. 





GET THE WHOLE STORY about these 800# Hancock Steel Gate Valves from your 
local Industrial Supply Distributor. His knowledge of valves and their 
correct application can also save you time and money. Phone him today. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn. and Inglewood, Calif. “SHAW-BOX” AND 
“LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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CRYSTALLIZATION SPECIALISTS 
... ah A Your Sowmice 


Our experienced engineers will be pleased to co- 
operate with you on any crystallization problem 

















CRYSTALLIZERS* OF ALL TYPES... 


Know-how, combined with laboratory and pilot 
plant equipment, plus the finest manufacturing 
facilities enable us to offer the designs best suited 
for specific purposes. 

For more information please write directly to 
Struthers Wells on your business letterhead. 


*Patented and Patents Pending 
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STRUTHERS WELLS CORP. 
WARREN, PA. 


Plants in Worren and Titusville, Pa.—U.S.A, 





% 
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Here’s MASS-HANDLING of bulk 


What you see above is a Dempster-Dumpster serving one of its detachable 
containers. Multiply this simple pick up, haul and dump eperation by scores 
of steel containers built to meet your requirements for handling waste or 
salvable materials, raw and finished products, fluids including acids, combus- 
tibles, dusty materials, etc. You have, then, mass-handling of bulk materials 
with one truck and one man! 
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Tilt Type Container is handling filter dirt 
at a plant in Illinois. Note container is 
equipped with casters and placed under 
chute, through which the filter dirt passes 
directly from presses. As each container 
is filled, it is replaced with an empty one. 


Three heavy duty Drop Bottom Type Con- 
tainers, shown below, are loaded with 
cast iron fittings from conveyor at plant in 
Birmingham. Dempster-Dumpster picks up 
each container when loaded and hauls the 
finished products to shipping department. 


materials with one truck...one man! 


Tank Type Container is being filled with 
used oil from a ship. Time required to 
haul loaded container to reclaim station, 
drain and return for refilling—i0 minutes. 
Time cycle of the former method using 
conventional barrels—60 minutes. 


Here's another example of the many types 
of waste materials handled by this system. 
The Skip Type Container shown below is 
located under hydropulper at a paper 
plant. Picture was*$hot while container was 
being filled with rope wasie sludge. 


A loaded Apartment Type Container, 
equipped with roller bearing casters, is 
being rolled to outside of this plant build- 
ing. Dempster-Dumpster will pick it up, 
haul to disposal area, dump the refuse and 
return empty container for refilling. 


Waste materials are loaded into these 
Universal Containers at a food plant ware- 
house. Containers have lids in top, as well 
as a door in each end, which are opened 
to make deposits, then closed, sealing ma- 
terials in container. 


eee 


A FEW OF THE HUNDREDS of containers avail- 
able are shown above in actual service. They are 
built in capacities up to 21 cu. yds.—several times the 
capacity of the average dump truck body. One 
Dempster-Dumpster, operated by only one man, the 
driver, serves scores of big detachable containers, one 
after another—handling materials of every descrip- 
tion. It’s like having one truck with scores of bodies! 


Records of performance in dozens of installations 
prove beyond question that savings are tremendous! 
The Dempster-Dumpster System cuts costs of equip- 
ment and operation. It is common knowledge that 
one Dempster-Dumpster will perform the work of 
several conventional trucks, reducing investment ac- 


DEMPSTER BROTHERS 
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cordingly. This system eliminates standing idle time 
and re-handling of materials. Once placed in these 
containers, materials remain there until hauled to 
destination. Efficiency, sanitation and good plantkeep- 
ing are big advantages. Materials to be transferred or 
disposed of are constantly being placed in the con- 
tainers as they accumulate. Containers for handling 
refuse are fire-proof, rat-proof and scavenger proof. 


With no obligation on your part, our engineers 
will be glad to make a comprehensive fact-finding 
survey to determine the cost-cutting possibilities of 
this equipment in your plant. Write us for complete 
information today! Manufactured exclusively by 
Dempster Brothers, Inc. 


269 Dempster Building, Knowille 17, Tennessee 





WEIR-TYPE SUPPORT PLATE IMPROVES PERFORMANCE 
OF ANY DUMPED TOWER PACKING 


The lower pressure drop expected from a high 
bed voidage can be quickly dissipated by re- 
Strictions to gas and liquid flow, set up by a 
limiting free area in the packing support plates. 
Conventional flat ceramic support plates have 
an actual free area of 20-30%. Effective area, 
however, is usually much less, because dumped 
packings, particularly in the smaller sizes, tend 
to block the openings in the plates. 


To approximately equal the voidage ordinarily 
encountered in a packed bed, a support plate 
must have a free area better than 50%, under 
actual operating conditions. 


The weir-type support plate, in every size from 
12” diameter up to 60” diameter, has better 
than 50% free area. Its unique, patented design 
minimizes any tendency of the packing to block 
the plate openings. Its high mechanical strength 
provides ample support, and, of course, its 
chemical porcelain body is completely acid-and- 
corrosion-resistant throughout (except for 
hydrofluoric acid and hot caustics). 





LIQUID OUT 


In operation, the gas is actually injected or distributed into the 
column through the perforated hemispherical caps and through 
the upper portion of the slots in the risers. A major portion of 
the liquid ordinarily leaves the column through the openings 
in the base plate, but should these openings prove insufficient, 
and a slight head form, the overflow will escape through the 
bottom half of the slots in the risers. 


Write for New Bulletin — 
on Weir-Type Support Plates 


*U. S. Stoneware patent pending - 





“THE UNITED STATES STONEWARE CO. | 


Process Equipment Division 
NEW YORK CHICAGO 


AKRON 9, OHIO 
HOUSTON 
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Edward T. Thompson 


@ Titanium tetrachloride from Columbia-Southern’s just-begun 
plant at Natrium, W. Va., is definitely slated to go to Electro-Met’s 
7,500-ton-per-yr. sponge plant due to start up at Ashtabula, Ohio, 
in mid-1956. Electro-Met will supply ore to Columbia-Southern. 


@ Ethylene markets on the East Coast are attracting still another 


producer. 


Tide Water Oil has been eyeing them, now Oronite 


Chemical plans to build a New Jersey ethylene plant to. utilize an 


entirely new process. Most likely location: Perth Amboy. 


New ehlorine cell is real space saver 


For 60,000 amp. capacity, a bank of new 
chlorine-caustic cells designed by Vittorio de 


Nora of Italy takes a floor area just 50 in. long and 
3 ft. wide. And the whole bank is only 3 ft. high. 

Individual cells—3,000 amp., but just 2-in. 
thick—stand vertically, but are stacked horizontally 


much as a plate-and-frame filter press. ‘They com- 
bine a porous diaphragm with mercury flowing 
down a vertical metal support (the cathode). 

To visualize a cell (side view), draw five 
parallel vertical lines. ‘The middle one represents 
a 3 ft. x 3 ft. steel wire screen of about 10 mesh. 
(You see just one 3-ft. edge.) Mercury flows down 
and completely covers both sides of the screen. 
It’s distributed from a pipe running along the 
screen’s top length. The two intermediate lines 
represent porous plastic diaphragms; the two out- 
side lines are graphite anodes. Distance from 
graphite to graphite is 2 in. 

Minimum space is not the only advantage 
cited. Compact arrangement requires less mercury 
inventory—40% less than present mercury cells. 

The new cell also uses—to advantage—a dif- 
ferent amalgam concentration. Entering at the top 
the mercury contains 0.3% sodium, leaving the 
bottom, 0.4%. Other mercury cells charge sodium- 
free mercury, end up with 0.1% sodium, Because 
of the higher sodium level De Nora gets by with 
a smaller decomposer. He also claims to get a 
high concentration of caustic more readily. 


There is one potentially serious drawback, 
though—anode-to-mercury distance can’t be ad- 
justed to compensate for the slight anode consump- 
tion that occurs in any mercury cell. However, 
De Nora says his 16, 000- -amp. pilot cell in Milan 
has operated for periods of nearly a year without 
anode adjustment and he recommends simply 
changing the anode every six months. The graphite 
is in thin sections so cost would be slight. 

De Nora is now looking for someone to ven- 
ture out commercially, preferably Europe _be- 
cause of proximity to the pilot plant. But the 
field is wide open here, too, and Monsanto has been 
designated to handle U. S. sales. 


Phillips polyethylene leaps ahead 


Details are beginning to leak out on Phillips 
Chemical’s much-vaunted low-pressure polyethylene 
process. Coincidentally Phillips has decided to 
build a commercial plant at Pasadena, Tex., using 
the process, plus a 145-million-Ib.-a-year ethylene 
plant at Sweeney, Tex. 

What's more, contrary to previously stated 
policy, Phillips now expects to license the process 
to other companies. 

First published insight into how Phillips’ pro 
cess works comes from a recently issued Belgian 
patent (530,617). Innocently titled “Improvement 
relative to the polymerization of olefins,” this 
patent claims a new polymerization catalyst, a way 
to make it and a process for producing new gumm\ 
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(or resinous) and solid polymers from olefins. 
Though most of the examples cited refer to propyl- 
ene polymerization, manufacture of polyethylene 
is definitely covered. 

Without doubt, the new catalyst—chrome oxide 
(highly hexavalent) on a 90% silica-10% alumina 
support—keys the process. Says Phillips: “The 
presence of chrome oxide is absolutely essential 
for the production of polymers with high molecular 
weight which are gummy and solid.” 

And the company has good reason for being so 
positive, for it tried just about every likely metal 
oxide (over 20 of them) and only chrome gives 
a semisolid polymerization product with propylene 
under the reaction conditions. Yield is high, too. 
Most of the other oxides give liquid polymers, but 
vields are generally very poor. 

According to its patent, Phillips polymerizes 
in liquid phase with a hydrocarbon diluent—any 
Cs-C;»2 paraffin. Extended tests of diluents from 
propane through iso-octane showed that conversion 
goes up as molecular weight of the diluent in- 
creases. Only pressure needed for the process is 
to keep the diluent liquid at the operating temper- 
ature—preferably about 500 psi. Preferred tempera- 
ture range for polymerizing ethylene is 275-375 F.; 
actual temperature is probably about 310 F.* 

Phillips claims these important advantages for 
its polyethylene: melting point 235-261 F., against 
228 F. for best competitor; doesn’t soften in steam 
sterilization as hot as 250 F.; average density 0.952, 
against 0.936 for best competitor; hardness “D” 
(Shore) 62, against 48 for best competitor. These 
properties are expected to create big demands for 
it in packaging film, nonbreakable bottles, flexible 
and rigid pipe, molded articles, wire and cable in- 
sulation and laminates with paper and other films. 


_* Not 200 F. as reported here last month. Propylene and 
higher olefins are polymerized at about 200 F. 


Clearing skies for food additives? 


After years of argument, opinion finally seems 
to be crystallizing on what type of law is needed to 
cover introduction and use of food additives. 
Though there’s been no compromise between the 
two major factions, a bill has finally gotten into 
the legislative mill that may be close enough to 
“middle ground” to satisfy most people. 

The bill is H. R. 5927, introduced by Rep. 
A. L. Miller of Nebraska, who already has his name 
attached to last year’s pesticide amendment to the 
food and drug laws. 

Historically, such organizations as the Millers’ 
National Federation, American Baking Assn. and 


104 


American Meat Assn. have favored strict, new-drug 
type of approval of chemical food additives. ‘Their 
bill was introduced by Reps. Priest and O’Hara. On 
the other side have been such groups as the Manu- 
facturing Chemists’ Assn. favoring prior notification 
of the Food and Drug Administration and sub- 
mission of toxicological and other test data. FDA 
would then have the opportunity to stop introduc- 
tion of the additive by going to court. 

Under Miller’s proposal, a company wanting 
to market an additive would ask FDA approval; if 
denied, the firm could either notify FDA that it 
was going to market anyway—and FDA could go to 
court to stop it—or the firm could ask that the 
case go to a government-medical-industry panel. 

If only FDA or the panel found the material 
unsafe, and the case went to court, FDA would 
have to prove the additive harmful; if both FDA 
and the panel found it unsafe, the manufacturer 
would have to prove his material not harmful. 

Hearings on these bills are set for June. So 
it’s possible that the full House, if not the whole 
Congress, may have a chance to vote on the subject 
before this year’s adjournment. 


Glycerine coming via new route 


Starting with refinery products—probably pro- 
pylene—and going through three all-new syntheses, 
Shell Chemical has devised an entirely new way 
to make glycerine. First of three plants needed 
is already under way at Norco, La. 

All Shell’s saying now is that the Norco unit 
will turn out 30 million Ib. a year of nonelectro- 
lytic hydrogen peroxide; later a second plant will 
be built to make acrolein; finally, peroxide and 
acrolein will be combined in a third plant to 
produce glycerine. Some peroxide and acrolein will 
also be sold as such. 

Speculation is rife as to what processes are 
involved. One very likely setup, on which Shell 
refuses to comment, is all based on propylene. 
Peroxide would be made by liquid-phase oxidation 
of propylene-derived isopropanol (British patent 
708,339). An important coproduct is acetone. Acro- 
lein would be produced by direct catalytic oxida- 
tion of propylene (U. S, 2,451,485). Finally, 
peroxide and acrolein would react to give glycer- 
aldehyde, which would be hydrogenated to 
glycerine. 

If this is Shell’s technique, acetone output 
would hit pretty close to 50 million Ib. a year, 
a big slug to put onto an already spotty market 


(Continued on page 108) 
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John Armstrong (right), president of 
Delta Engineering and Conditioning 
Co., East Orange, N. J., and A. G. 
Scott, Celanese plant engineer, discuss 
final details of the installation just 
prior to putting the system into service. 


To solve a problem, first get to the center of it; 
and that’s just what the engineers of Celanese 
and Delta Engineering did at the Celanese Corp. 
of America’s Summit, N. J. research lab. 

The nub of the problem called for controlled 
temperatures to be made available throughout 
the building for research and pilot plant work. 
The solution centers on a pk brine storage 
chiller centrally installed in the basement. 
Around it is the system of the closed-circuit type, 
composed of compressor, pumps, brine make-up 
and mixing tanks, with all instruments and con- 
trols mounted in a centrally located control 


panel. 


pric 


PUTS CHILL ON 


Elimination of the conventional, open roof 
tanks means a clean system, while careful inte- 
gration of units ensures ease of maintenance. 
This compact p-kc chiller installation, requiring 
only minimum insulation and floor space, is fac- 
tory assembled in the 780 gal. brine storage tank. 
From here, brine is circulated throughout the 
building at —15°F. to —10°F., with Freon 22 
used as the cooling medium. 

We believe that you, like the Delta Engineer- 
ing and Conditioning Co., will find it easy and 
profitable to work with pk specialists in the 
design, manufacture and application of heat 
transfer equipment. Write for information. 


the Pafferson-Kelley Co., inc. 


160 Lackawanna Avenue, East Stroudsburg, Penna. 


101 Park Avenue, New York 17 © Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 15 * and other principal cities. 
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Aerial view of acid section at Weed Heights, 
Nevada. FivoSolids System is in foreground .. . con- 
tact acid plant in right rear. 



























You’ve heard a lot about fluidization in the 
last ten years and the changes it has brought about in the 
petroleum industry. But did you know that new applica- 
tions for fluid bed techniques are still turning up in many 
non-catalytic fields as well? A good case in point is the 


installation shown on these pages. 


Anaconda First to Roast Low Grade Sulfur 


The world’s first commercial installation for 
producing SO, gas from low grade sulfur ore 
is now on stream at Anaconda Copper Com- 
pany’s plant at Weed Heights, Nevada. 

The FluoSolids System that makes this pos- 
sible includes four 18 ft. dia. Reactors plus 
other Dorr-Oliver equipment and auxiliaries. 
SO. gas is sent to a 450 TPD contact acid 
plant which supplies all acid requirements for 
leaching 11,000 tons of copper ore per day. 

Feed to the system is 650 to 750 tons per 
day and gas production 26,000 to 30,000 
C.F.M. Gas strength averages 8 to 12% rep- 
resenting a sulfur recovery of 98%. Unusual? 
Yes, because this is the first time that low 





This completely instrumented FluoSolids control panel gives a é: 
qraphic picture of the entire operation. 
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Ore to Produce SO. for Acid Manufacture 


grade sulfur ore could be recovered as SOQ2... 
economically. Here’s how the system works 
... ore averaging 28% total sulfur is crushed 
to 10 mesh and fed dry to the Reactors which 
operate in parallel. Once ignition temperature 
is reached no extraneous fuel is needed. Ore is 
simply fed in at the design rate, latent heat 


in the bed immediately brings it to ignition 
temperature, and the fluidizing air oxidizes 
the sulfur to SO2. Shutting down is a matter 
of minutes. And because the fluid bed stores 
sufficient heat, roasting can be started again 
after as much as 72 hours without adding 
additional fuel. 


For Further Information -—- Chances are you don’t need 450 tons of 
sulfuric acid a day. But if there’s a step in your flowsheet where intimate con- 
tact between solids and gases is essential, fluidization should be investigated. As 
licensee in all non-catalytic, non-hydrocarbon fields, Dorr-Oliver has continually 
expanded the applications of this new technique since 1944. We will be glad to 
work with your research and development department, run pilot plant tests at 
our Westport Laboratories, or cooperate in any other way necessary to insure a 
realistic evaluation of fluidization in terms of your process. Just drop a line to 
Dorr-Oliver Incorporated, Stamford, Conn., or in Canada, 26 St. Clair Ave. 
East, Toronto 5. No obligation of course. 

FiuoSolids is a trademark of Dorr-Oliver Incorporated. Reg. U. S. Pat. Off. 


T orRR-CorniveR 
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(see Chem. Eng., March 1955, p. 262). But as a 
byproduct, production costs charged to it might be 
very low, giving Shell a real price advantage. 
Most important, though, is that Shell has a 
new glycerine route that must have economic 
advantage over its original process. And implied, 
certainly, are cheaper acrolein and hydrogen per- 
oxide. It adds up to quite an accomplishment. 


Transistors move into industry 


In the past 18 months General Electric re- 
ports 1] transistor rectifiers installed, totaling 
over 6,000 kw. The biggest is delivering 40,000 
amp. at 24 v. with 94% efficiency. And in July 
one will start delivering 30,000 amp. at 65 v. Both 
electrolyze water. Main advantage of germanium 
diodes over selenium or copper oxide rectifiers is 
high efficiency at low voltage. 


Chemieals look to atomie fission 


Now in the talking stage is a project that could 
be the vanguard of a new type of atomic develop- 
ment—designing reactors not to make steam for 
electric power generation, but to produce high-level 


heat directly usable in chemical processing. 

Current discussions initiated by the Bureau of 
Mines with the AEC center on production of 
synthesis gas from coal and steam. If BuMines’ 
proposal is accepted AEC would expect to build 
a nuclear reactor to produce temperatures between 
2,000 and 3,000 F. Steam and pulverized coal would 
be injected in a pipe running through the reactor. 

Biggest problem facing researchers is not reactor 
design, but materials of construction for the reac- 
tion pipe—must have good high-temperature 
stability, good heat transfer characteristics and good 
resistance to nuclear radiation. 

Silicon carbide appears to meet all these 
criteria and is a good bet. But it poses some prob- 
lems, too: It must resist erosion by the moving 
coal; it must resist corrosion from molten coal- 
slag particles; it should have low gas permeability 
so reaction can run at pressures close to those at 
which synthesis gas is used. The Bureau will test 
these points at Morgantown, W. Va., by electrically 
heating a fabricated carbide tube, duplicating desired 
intra-reactor temperatures. 

Costs are a big point in the Bureau’s proposal 
because there’s a good chance that atomic heat 
would be cheaper than present syntheses in which 
costs to get to the needed reaction temperature 
run about 9¢ per 1,000 cu. ft. of gas made. But 
most important for the long haul is the hope of 


pioneering the use of nuclear energy to power many 
high-temperature chemical reactions that aren’t 
economic today. 


Mix your own explosives and save 


That’s what Maumee Collieries Co. of Terra 
Haute, Ind., does with Akremite—a patented new 
explosive—and savings are big. Cost to licensed 
users who mix their own, including raw materials, 
mixing, packaging, delivery and royalties, should 
be about half the averaged cost of delivered fixed 
explosives. 

Akremite is simply a mixture of inexpensive, 
commercial-grade ammonium nitrate and carbon 
black tightly packaged in polyethylene. It’s put in 
a blasthole so there are no air pockets around it, 
then detonated with a small primer-charge of 
cap-sensitive explosive. Since neither raw materials 
nor. finished mixture are cap-sensitive explosives, 
they are shipped at commercial freight rates rather 
than at higher fixed-explosive rates. 

And not only is the material cheaper, but it 
gives excellent fragmentation, better than most 
competitive products. Its effectiveness in actual 
mining operations is detailed in Coal Age, a Mc- 
Graw-Hill publication, May 1955. 

Maumee’s patent covers use of Akremite in all 
open cast operations—stripping, mining, quarrying, 
etc. To give widest industry application, studies 
are now underway on two licensing methods: pur- 
chase of packaged Akremite from explosives manu- 
facturers and compounding by customers. 


Oil meet features Celanese oxidation 


U. S. oil and chemical firms are taking keen 
interest in this month’s (June 6-15) World Petro- 
leum Congress in Rome, Italy. Why? They expect 
to benefit substantially from new information and 
data contained in the raft of technical papers being 
presented, particularly those on oil and_petro- 
chemical processes. 

One of the meeting’s many highlights will 
probably come from E. T. Powers, director of 
development at Celanese. In discussing “Chemicals 
by Direct Oxidation of Hydrocarbons,” Mr. Powers 
is expected to reveal some hitherto unpublished 
details on his company’s oxidation plants at Pampa 
and Bishop, Tex. 

Text of the paper won’t be released until June 
8, but it is known that he’ll compare two Cel- 
anese oxidation techniques—shotgun and rifle. 


(Continued on page 110) 
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shosphates : 


* 


YOUR BEST SOURCE IS GENERAL CHEMICAL 


Sodium Tripolyphosphate 
Powder & Granular 


Trisodium Phosphate 
Flake & Crystal 


Tetrasodium Pyrophosphate Soaps 
Anhydrous Synthetic Detergents Textile Processing Oil Well Drilling 
y Alkaline Cleaners 
Sodium Phosphate 
Monobasic U.S.P. 


Disodium Phosphate 
Anhydrous 


As Deflocculating & 
Potassium Phosphate . Dispersing Agents Water Softeners 
Mono & Dibasic, Purified 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices: Albany ¢ Atlanta * Baltimore * Birmingham * Boston ¢ Bridgeport * Buffalo 
Charlotte * Chicago * Cleveland * Denver * Detroit * Greenville (Miss.) * Houston 
Jacksonville * Kalamazoo * Los Angeles * Minneapolis * New York * Philadelphia Ps 
Pittsburgh * Providence * San Francisco * Seattle * St. Louis * Yakima (Wash.) emical Basic Chemical 
In Wisconsin: General Chemicai Company, Inc., Milwaukee -~ eerie 
In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver for American Industry 
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At Bishop, noncatalytic vapor phase oxidation 
yields a lot of different compounds, hence the 
name shotgun. A mixture of butane and air is 
heated and reacted. Products are then condensed 
and scrubbed out with water. Over 90% of current 
output at Bishop consists of these purified products: 
methanol, propanol, isobutanol, butanol, formalde- 
hyde, acetaldehyde, acetone, MEK, mixtures of 
Cs-C; ketones, a mixture of C;—C;, alcohols, 
oxides of ethylene, propylene and butylene. 

At Pampa, on the other hand, Celanese uses 
liquid phase oxidation of butane in a solvent to 
get predominantly acetic acid. This type oxidation 
usually occurs at 300-475 F. and butane by itself 
can’t be oxidized as a liquid because the tempera- 
ture is above its critical temperature. But by using 
a suitable solvent, Celanese gets around this. Air 
is bubbled through the solution and unreacted 
nitrogen passing overhead carries with it proportion- 
ate amounts (determined by partial pressures) of 
butane, formic, acetic and propionic acids, MEK, 
acetone, methanol, etc. These gases are condensed 
and the products recovered. By altering reaction 
conditions, this same process yields increasing 
amounts of MEK instead of acetic acid. 

Though liquid phase oxidation still gives many 
products, it’s considerably more specific than vapor 
phase. And Powers expects selective oxidation to 
be emphasized in the future. But for best economic 
balance of saleable products Celanese is all for com- 
bining shotgun and rifle methods. 


Lots happening in synthetie fuels 


A fistful of new studies and developments have 
come to light in the just-published Bureau of Mines 
report on synthethic liquid fuels research. These 
are some of the highlights: 

© Removal of CO, from synthesis gas with hot, 
concentrated potassium carbonate solution was 
pilot-planted. “Substantial savings in steam and 
capital investment” are indicated. 

¢ First tests were made on continuous one-step 
coal hydrogenation. Using ammonium molybdate- 
impregnated coal and volatile vehicle oil, conversion 
was nearly complete at 975 F. But product con- 
tained much heavy oil, little gasoline and hydro- 
carbon gas, so the reactor is being redesigned. 

e Experimental oil shale retorting at 1,000- 
1,600 F. gave higher quality liquid product (meas- 
ured by volatility and aromatic content). As tem- 
perature rises, so does gas production, much of 
which is C.-C, olefins. 

e Work began on selective sorption and re- 
covery of oxygen from air, using various metal 
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chelates and other chemical-type oxygen carricrs. 
e Alcoholic KOH regenerated steel turnings 
used as Fischer-Tropsch catalyst. Also for Fischer- 
Tropsch, formation of borided iron catalysts is 
being studied. They would be made by reacting 
iron with organic boron compounds (diboranes) . 
All in all, another mighty busy and productive 
year for the Bureau of Mines (see also page 108). 


New competitor in dibasic acids 


U. S. Industrial Chemicals is now designing a 
full-scale commercial unit to make Isosebacic acid, 
a versatile mixture of sebacic acid isomers currently 
available in sample amounts. Plant size and 
location await outcome of the present market eval- 
uation program which has already placed samples 
with 125 companies. 

USI’s process for Isosebacic is a variation of 
the well-known buna rubber synthesis: butadiene 
plus metallic sodium. Both raw materials are 
readily available, says USI, and both have a long 
history of price stability. Initial price of Isosebacic 
is 45¢ a Ib., but it’s expected to drop as demand 
increases. 

Likely uses for the product cover a large area, 
ranging from plasticizers to nylon-type polyamides, 
from alkyd, polyester and polyurethane resins to 
synthesis of ester lubricants for jet planes. F'val- 
uation of these applications, of course, is stil! in 
the very early stages. 

One of the more intriguing potentials is in 
synthetic lubricants. In this use it would compete 
most directly with sebacic acid itself—now priced 
at 64c a Ib. (Isosebacic contains 6-10% sebacic 
acid, 72-80% a-ethyl suberic and 12-18% a, 
a’-diethyl adipic.) The government would like to 
use sebacates for synthetic lubricants. But because 
sebacic acid is derived from castor oil which would 
be in very short supply in case of a war they've 
had to turn to not-so-desirable adipates. If Iso- 
sebacic can do the job it will fill a crying need. 

There’s some talk that USI may supply all 
needed raw materials for this product. ‘The company 
makes sodium and speculation is that in addition to 
a unit to make the acid it might build a butadiene 
unit at Tuscola, Ill., where there is an amply butane 
supply. Such a move would have the added advant- 
age of making cheaper butadiene available (because 
of lower shipping costs) to the now privately owned 
rubber plants at Louisville and Akron. As of now 
these plants will have to get butadiene from the 
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Your dependable source 


SHELL 
CHEMICAL 


When you order isopropyl alcohol from Shell Chemical, 
you gain in three important ways. You get guaranteed 
high-purity IPA, available in three grades, to meet your 
specifications. You get prompt delivery from strategically 
located bulk depots. And you can save money by taking 
advantage of bulk prices available through multi-product 
deliveries in compartment tank cars and trucks. 


Write for technical literature and sales specifications. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue New York 17, New York 


Allanta + Boston + Chicago + Cleveland « Detroit » Houston « Los Angeles - Newark +» New York « San Francisco « St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited + Montreal * Toronto * Vancouver 
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Octane Race Spawns New Processes 


As auto makers boost engine horsepower and 


compression ratios, refiners will turn to new processes 


for hiking gasoline octane ratings. 


Two new processes for making 
gasoline, both announced late in 
March, give promise that you may 
soon be filling up your tank with 
100-octane motor fuel at your fa- 
vorite service station. 

Developers of the new processes 
are Universal Oil Products Co., Des 
Plaines, Ill., and Houdry Process 
Corp., Philadelphia. UOP calls its 
process Rexforming; Houdry’s will 
be known as Iso-Plus reforming. 

Both processes employ catalytic 
reforming to upgrade low-octane 
naphthas. They differ from con- 
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ventional practice in two respects: 
¢ Reaction conditions in the 
reforming step are milder. 
¢ Low-octane paraffinic mole- 
cules resisting the first pass through 
the reforming process are given fur- 
ther reforming treatment. 

The two processes differ in their 
embodiment of these concepts, as 
discussed more fully in the next two 
pages. 
> Why 100 Octane?—Availability of 
100-octane motor fuel means little 
to the motorist using engines of 
current design. But automobile en- 


gines requiring high-octane gasoline 
are definitely on the way. And the 
petroleum industry must get set for 
the anticipated “octane derby.” 

During the past eight years, aver- 
age octane number of regular-grade 
gasoline has risen from 79 to 85. 
Premium fuels have jumped from 
85 to 93 during the same period. 

Automobile designers have taken 
advantage of the availability of 
higher-quality fuels—and have in 
turn stimulated petroleum refiners 
to turn out still better fuels—by in- 
creasing the compression ratios of 
their engines. 

This trend has gained speed in 
the last two years. Whereas in 1953 
the makers of less than 9% of the 
new cars recommended that the 
owner use premium fuel, today pre- 
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mium fuel is urged for more than 
half the new models. 

> More Power to You—Higher com- 
pression ratios enable the auto 
maker to pack more horsepower 
into his engine. 

Just a few years ago the average 
car engine had a 6-to-1 compression 
ratio and an advertised horsepower 
of 110. In 1955 models the average 
ratio is about 8 to 1, with horse- 
power at about 175. 

A 10-to-1 engine may be on the 
market next year, with 12-to-1 ratios 
already under serious consideration. 
By 1960, 300-hp. engines may be 
the rule. 

Now that 100-octane motor fuel 
appears economically feasible, the 
race is on. Regardless of engine de- 
mands or operating economy, the 
first refiner to market 100-octane 
gasoline at the corner station will 
score a valuable psychological 
triumph. 
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Rexforming ... 


Combines mild Platform- 
ing with solvent extraction to 
upgrade paraffin content. 


UOP’s Rexforming process com- 
bines catalytic reforming over a 
platinum catalyst—the well known 
Platforming process—with a solvent 
extraction step which separates the 
higher-boiling nonaromatics from 
the reformer product. This low- 
octane fraction is returned to the 
reaction section for further catalytic 
treatment. 
> Aromatics Pose Problems — Pro- 
duction of unsaturated cyclic hydro- 
carbons (aromatics) is an important 
part of the chemistry of catalytic 
reforming. Aromatics are formed 
in two ways: 

¢By the dehydrogenation 
of saturated cyclic hydrocarbons 
(naphthenes). 

¢ By the dehydrocyclization of 
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straight-chain, saturated hydrocar- 
bons (paraffins). 

Concentrations of aromatics in 
motor gasolines have generally been 
increasing along with the upward 
trends in octane ratings. This is 
because the petroleum industry is 
making wider use of catalytic crack- 
ing and reforming. 

However, this trend has been 
blamed for some combustion prob- 
lems. UOP’s approach to the de- 
velopment of a process for higher 
octane fuels, therefore, is to mini- 
mize the aromatics content insofar 
as practical. This is done by im- 
proving the octane rating of the 
nonaromatic compounds. 
> Light Touch Is Answer—Paraffins 
undergo three reactions in catalytic 
reforming — isomerization, hydro- 
cracking and dehydrocyclization. 
Under severe conditions you get 
dehydrocyclization to aromatics. 
But you can also get a substantial 
octane number increase by maxi- 
mizing the hydrocracking of higher 
molecular weight paraffins. 

In Rexforming the paraffins are 
partially converted under mild con- 
ditions to get the best balance of 
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WHAT’S HAPPENING ... 





company points out that invest- 
ment and operating costs are much 
lower than those for Udex, since 
minor amounts of aromatics can be 
left in the recycle stream without 
hurting the efficiency of the process. 


The selectivity of Arosorb can 
be judged from these figures for a 
Case I example: The aromatic con- 
centrate contains 91% aromatics, 
the paraffin concentrate contains 
81% paraffins. 

P Which Is Best?—In a study of 
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hydrocracking and dehydrocycliza- 
tion without undesirable side re- 
actions which produce excessive 
quantities of gas and coke. This 
partial conversion of paraffins re- 
quires the continuous separation of 
unconverted material and recycling 
it to the reaction zone. 

> Solvent Extraction—Having had 
favorable experience with its Udex 
solvent extraction process for pro- 
duction of aromatics, UOP turned 
to liquid-liquid solvent extraction 
for the separation step in Rex- 
forming. 

Udex has been in operation for 
several years in a number of com- 
mercial installations. In combina- 
tion with Platforming, it has helped 
the petroleum industry produce 
large volumes of high-purity aro- 
matics for chemical uses.* 

Solvent used in the Udex process 
is a mixture of diethylene glycol 
and water. UOP hasn’t disclosed 
the nature of the solvent system 
to be used with Rexforming. The 


* See pictured flowsheet, Chem. Eng., 
May 1952, pp. 242-5. 
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Iso-Plus ... 


Offers three variations 
of mild Houdriforming plus 
further reforming. 


Houdry Process Corp. bases its 
new process on its established fixed- 
bed catalytic reforming step known 
as Houdriforming. As in Rexform- 
ing, operating conditions are less 
severe than in once-through, con- 
ventional catalytic reforming. 

As shown at left, Iso-Plus reform- 
ing may take any of these various 
forms: 


e Case I—Moderate Houdri- 
forming of the low-octane naphtha 
feed, separation of the aromatics, 
and separate Houdriforming of the 
parafhnic concentrate. Separate re- 
forming permits use of optimum 
operating conditions in both re- 
forming steps.* 

¢ Case II—This is also a com- 
bination of Houdriforming and 
aromatics separation, but here the 
paraffinic concentrate is combined 
with the naphtha feed, similar to 
Rexforming. 

¢ Case III—Here we have a 
combination of Houdriforming with 
thermal reforming of the product 
from the catalytic step. Thermal 
reforming upgrades the paraffins 
with minimum loss of aromatics. 
> Separation by Adsorption — In 
view of Houdry’s ties with Sun Oil 
Co., it is no surprise that Iso-Plus 
makes use of Sun’s Arosorb process 
for separating the nanaromatics. 

Arosorb uses selective adsorption 
from the liquid phase, with silica 
gel as the adsorbent (see Chem. 
Eng., Sept. 1951, pp. 234-5). How- 
ever, Houdry points out that any 
other means of selectively separat- 
ing the aromatics from the non- 
aromatics may be used. 


* UOP considered separate treatment 
of the paraffinic concentrate in Rex- 
forming, decided that recycling was 
completely practical and offered certain 
other advantages. 


costs and yields, Houdry engineers 
came up with the conclusion that 
Cases I and III were more attractive 
than Case II. Case III, Houdri- 
forming plus thermal reforming, 
showed up well because of its low 
investment and operating costs. 
Case I, involving two separate 
Houdriformers, while having higher 
investment, produced more 100- 
octane gasoline than the others. 

Whether by design or accident, 
the Houdry study definitely didn’t 
favor Case II, the system most like 
Rexforming. Refinery engineers 
who set out to evaluate which 
process to use will have their task 
cut out for them. 

But no matter whether Iso-Plus, 
Rexforming, or some other yet-to- 
be announced process eventually 
dominates the 100-octane scene, 
we can all look forward with inter- 
est and anticipation to an exciting 
octane race. 


Big Food Emulsifier 
Plant Goes on Stream 


The second of two new Atlas 
Powder Co. food emulsifier plants 
is now running. Located at Mem- 
phis, Tenn. (the first is at Brant- 
ford, Ont.), it cost over $1 million 
(Chem. Eng., April 1954, p. 106). 

Two main types of products are 
being made: monoglycerides made 
by reactions of fats and oils or fatty 
acids with glycerine; and Span 
types which use sorbitol rather than 
glycerine as the base polyol. Be- 
sides uses in foods, the Spans are 
also used in cosmetics, surface coat- 
ings, pharmaceuticals and other 
products. 

Atlas has also developed some 
new _high-monoglyceride-content 
food emulsifiers that include op- 
timum amounts of diglycerides for 
best dispersion and performance. 
Less of these high-mono products 
are needed to give the same results 
as standard emulsifiers with lower 
percentages of monoglycerides. 
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DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 





LUMMUS 10 BUILD 
AIR REDUCTION CHEMICALS 
VINYL ACETATE PLANT 
AT CALVERT CITY, KENTUCKY 


Lummus-Built Plant 
To Come On Stream 


In Early 1956 


The 30,000,000 Ib. per year vinyl 
acetate plant which The Lummus 
Company is engineering and con- 
structing for Air Reduction Chem- 
ical Company, a division of Air 
Reduction Company, Inc., is a 
good example of how industry can 
set up an integrated plant in a 
strategic location, and insure maxi- 
mum returns for its capital invest- 
ment. The plant’s attractive 
location at Calvert City, Kentucky 
has all the benefits of readily avail- 
able power, natural gas, water 
transportation, and a host of re- 
lated chemical products. 

This $3,000,000 installation 
scheduled for completion early in 
1956, is adjacent to the calcium 
carbide and acetylene plant of Air 
Reduction’s National Carbide 
Division, and will receive pipeline 
acetylene from it. The new vinyl 
acetate plant will be a key develop- 
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ment in Air Reduction’s chemical 
expansion which begins with basic 
raw materials and ends with a 
variety of products having im- 
portant commercial and industrial 
uses. 

Vinyl acetate goes principally 
into polyvinyl acetate emulsions, 
used in adhesives, latex paints and 
textile finishes, and polyvinyl alco- 
hol used for adhesives and textile 
finishes. 

At Calvert City, in addition to 
this new Air Reduction plant, 
Lummus is also building a 
$6,000,000 high pressure acety- 





lene derivatives plant for General 
Aniline & Film Corporation. 
What better example could be 
given to show that Lummus is 
ready, willing and able to design, 
engineer and construct your next 
chemical plant. 

The Lummus Company, 385 
Madison Avenue, New York 17, 
N. Y. Engineering & Sales Offices: 
New York, Houston, Montreal, 
London, Paris, The Hague, 
Bombay. Sales Offices: Chicago, 
Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping 
Plant: East Chicago, Indiana. 
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WHAT’S HAPPENING... 


Fermentation Opens New Chemical Doors 
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Using cheap molasses, Pfizer capitalizes on fer- 


mentation know-how, gets volume output of itaconic 


acid. On the way: Many more such versatile chemicals. 


Already well launched is a vigor- 
ous program by Chas. Pfizer & 
Co. of Brooklyn that’s going to 
result not only in a new series of 
commercially available, fermenta- 
tion-derived industrial chemicals 
in coming months, but also in in- 
creased stature for fermentation as 
a chemical production tool. 

In just two months Pfizer's 
added five new products to its 
regular sales line—itaconic acid, di- 
methyl and dibutyl itaconates and 
two more esters of citric acid. All 
rely on fermentation for volume 
production. 

Chemical uses for itaconic are 

legion (see next page), for it con- 
tains two carboxyl groups, a con- 
jugated double bond and an allylic 
methylene group. The two new 
itaconates are similar to methacry- 
lates and are expected to be used 
mostly in copolymerizations. The 
citric esters are both plasticizers: 
acetyl tri-2-ethyl hexyl citrate, the 
fifth in a series, and odorless acetyl 
tributyl citrate which has been ap- 
proved by the Food & Drug Ad- 
ministration for use in. films for 
food wrappings. 
P One Base for All—More impor- 
tant, however, than any individual 
product is the method by which 
they are all produced—fermenta- 
tion. And typical of much of 
Pfizer’s fermentation is its sub- 
merged process for making itaconic 
acid (see flowsheet). 
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Itaconic is hardly a new chemi- 
cal, but it’s just in the past year 
that Pfizer’s found a way to make 
it economically. Key to this suc- 
cess is use of cheap molasses as the 
raw material instead of more ex- 
pensive sugar. (Pfizer says it can 
use any of three types of molasses 
—high-test cane, beet or blackstrap 
—but won’t reveal which it actually 
does use.) 

With two important exceptions 
the process looks much like one 
pilot-planted about three years ago 
by the Dept. of Agriculture’s Na- 
tional Regional Research Labora- 
tory at Peoria, Ill. NRRL used corn 
sugar and had 6% glucose in the 
charge solution. Pfizer states that 
its sugar concentration is “sub- 
stantially higher,” which gives 
higher yields. 
> Ferment, Recover—Pfizer mixes 
molasses with nutrients, such as 
nitrogen-containing salts, for the 
mold. This mixture and the mold 
(Aspergillus terreus in an aqueous 
medium similar to the final fer- 
mentation medium) are then 
charged to stainless steel fer- 
mentors. With the batch mechani- 
cally agitated, sterile air is blown 
in near the bottom through per- 
forated pipes. Temperature is about 
95 F., pressure is slightly positive. 

When optimum itaconic con- 
centration is reached in the fer- 
mentor (determined by titration), 
the broth is filtered in a precoat 


Itaconic 
acid 
CH, # C-COOH 

H,C-COOH 
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in power engineering 


Sou ring and practical economics. 

"elect Arical Components must be engineered to meet 

; ints of utility engineers, operators and their consultants. 

as more than four decades of experience in engineering, 

d construction of steam electric and hydroelectric power 

plan ‘and all types of process plants in various parts of the world. 

if you are interested in one organization that can handle a new plant problem 
in its entirety . . . an organization whose backlog of experience dictates 
faster, more economical completion . . . call on Brown & Root. 


BROWN & ROOT, INC. Cngixeezs: Consteuctors 


CABLE ADDRESS — BROWNBILT 
P ae Oe a oe H OUS T ON By oe ee 


. 


BROWN & ROOT, LTD., Edmonton, Alberta, Canada @ BROWN & ROOT de MEXICO, S.A. de C.V., Mexico City, Mexico 
BROWN & ROOT, S. A., Panama City, Panama @ BROWN & ROOT CONSTRUCCIONES, C. A., Caracas, Venezuela 
@ BROWN & ROOT, INC., One Wall Street, New York 5, N. ¥. 





BROWN.-BILT 
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WHAT’S HAPPENING ... 


FERMENTORS: welded stainless steel. 


rotary vacuum filter and concen- 
trated in a stainless steel, multiple- 


effect evaporator. Crude crystals 
are then recovered by chilling the 
solution with cold water and cen- 
trifuging in a 40-in.-dia. automatic 
suspended batch centrifugal (Type 
316 stainless steel). 

Final purification follows. Water, 
steam, carbon (for decolorizing) 
and crude crystals are mixed and go 
to a 30-in., Type 316 stainless steel 
plate-and-frame filter press. The 
itaconic is then recrystallized, cen- 
trifuged and dried to give a white, 
crystalline powder. 
> Commercial Stimulus—Because 
this process is for big-volume pro- 
duction, Pfizer is ready to really 
push the product. 

In past years there’s been con- 
siderable interest in itaconic as a 
chemical building block (over 60 
use patents issued since 1940), but 
potential customers have pretty 
much felt they couldn’t undertake 
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VACUUM WATER CHILLERS, by Croll-Reynolds, are used with crystallizers. 


major evaluations because supply 
just wasn’t reliable. Now that 
obstacle is gone. Essentially un- 
limited quantities can be had at 
60¢ a Ib., and price will undoubt- 
edly drop as demand rises. 

>» Where It Might Go—A whole 
raft of possible applications have 
been and are being investigated, 
both by Pfizer and by firms like 
General Electric, Du Pont, Esso 
and Union Carbide. These uses 
include resins and plastics, syn- 
thetic fibers, elastomers, plasticiz- 
ers and lube oil additives. 

In the plastics field, itaconic can 
be used to make high molecular 
weight thermoplastics by polycon- 
densation reactions. These can 
then be copolymerized with styrene 
or other vinyl monomers to im- 
prove the physical properties of 
the resulting thermosetting resins. 
Varying the composition of the 
polycondensation product will give 
a large variety of useful structural 
materials. 


The acid can also be used in- - 


stead of fumaric acid or maleic an- 
hydride to make alkyd coating 
resins. And itaconic’s diesters (like 
dimethyl and dibutyl already on 
the market) can be self-polymerized 
with peroxide catalysts or copoly- 


merized with vinyl monomers to 
give transparent plastics. 

Copolymerizing itaconic or some 
of its derivatives with vinyl mon- 
omers, such as vinyl chloride or 
acrylonitrile, gives fibers that are 
easier to dye. And rubber-like ma- 
terials can be made by polymeriz- 
ing with butadiene. 

Various oil companies hold 
patents on the copolymerization of 
itaconic or derivatives with such 
substances as maleic anhydride and 
methacrylates to produce pour- 
point depressants and viscosity in- 
dex improvers for lubricating oils. 

‘Diesters of itaconic formed from 
high molecular weight alcohols are 
suitable for plasticizing vinyl chlo- 
ride resins. And some _ liquid 
polymers made from lower itaconic 
esters are useful plasticizers for 
polyvinyl chloride. 

Rounding out today’s picture of 
itaconic are applications varying 
from soil conditioners to cross-link- 
ing agents, from ion exchange 
resins to potting resins. 

None of itaconic’s uses has 
been proven commercially yet. But 
with ample supply available at a 
stable price, Pfizer is convinced 
that many of them will hit the big 
time soon. 
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Not our biggest assignment... 
but a most important one! 


104 Salk Vaccine Vessels 
Fabricated by Nooter...in a hurry! 


*“We need processing vessels for a new 
polio vaccine we’re producing—and we 
need them in a hurry!” 

That emergency call from a large phar- 
maceutical house set in motion an un- 
precedented production schedule. 

Two shifts were assigned to the project. 
Nooter employees, informed of the nature 
and urgency of the job, doubled and 
redoubled their efforts. 

In recording-breaking time, 104 of the 
all stainless steel vessels, polished to a 
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“ 


No. 4 finish inside, and built to exacting 
specifications, had been delivered on time 
for the production of the now-famous 
Salk polio vaccine. 

When you need processing equipment in 
steel or alloy plate in a hurry or in normal 
time, you can depend on Nooter’s delivery 
dates, and the finest skill in fabrication. 
Write for recommendations and quota- 
tions for your processing vessel require- 
ments—both shop fabricated and field 
erected. 
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1422 South Second St. ¢ Saint Louis 4, Missouri 
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SULFUR DIOXIDE, used to thwart fermentation in this process, poses design and operating problems. Here’s . . . 


How National Starch Licks Corrosion 


Since every corrosion problem is unique, Na- 


tional’s engineers test materials right on the job. It paid 
off when they built their new byproducts plant. 


Extensive use of corrosion-te- 
sistant materials for both process 
equipment and the surrounding 
areas has paid off in lower mainte- 
nance costs and higher product 
purity at National Starch Products’ 
new starch bypreducts plaat in 
Indianapolis, Ind. 

Direct maintenance labor is now 
only about a quarter of what it 
was in the old plant, and replace- 
ment of corroded equipment has 
been almost nil in the new plant’s 
first 18 months of operation. In 
addition, Don George, production 
manager, says: “We now turn out 
a purer product, have a safer plant 
and a steadier production flow. 
We've cut downtime to the bone— 
inspection, not correction, now 
takes the bulk of our effort.” 

Experience gained with the 
widespread use of corrosion-resist- 
ant materials will be further put to 
use—and added to—in a just-started 
$34-million companywide expan- 
sion program. Included in the 
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program will be further expansion 
and modernization of the starch 
plant at Indianapolis, as well as 
construction of a vinyl resin plant 
at Meredosia, II]., addition of new 
adhesive-making equipment in the 
company’s plants in Plainfield, 
N. J., Chicago and San Francisco 
and a doubling of research facili- 
ties. 

> SO, the Culprit—The byproducts 
plant produces two major prod- 
ucts—corn gluten meal and corn 
gluten feed—both used in high pro- 
tein animal feeds. With its new 
equipment, National says that the 
products are pure enough to meet 
the standards for human foods. 

A major processing problem is 
thwarting fermentation of starch 
solutions. Blowing sulfur dioxide 
into the process liquors in the 
starch process does this. But it 
also results in a weak solution of 
sulfurous acid in the process stream 
and a good dealof SO, in the 


plant atmosphere. 


>» Experience Keys Control — To 
control these corrosives in its new 
plant National picked those mate- 
rials which long experence had 
shown were least affected. 

About 15 yr. ago the company 
started replacing the traditional 
cast iron and steel—industry stand- 
bys for decades—with more resist- 
ant metals. As new materials were 
developed and became available, 
National tried them in the plant. 
Operators and management kept 
scrupulous operating records of 
their performance in actual service. 

When the company decided to 
replace the old byproducts plant, 
it drew on this experience to engi- 
neer corrosion control into the 
new plant. 
> Making Meal—The byproduct 
operation’s major products—corn 
gluten meal and corn gluten feed 
—are produced in similar processes. 
To make its meal, National takes 
raw gluten from the millhouse 
where it’s been separated from the 
starch and thickened in stainless 
steel centrifugals. 

In the new plant, string-dis- 
charge, rotary drum filters remove 
water from the solid gluten. Strings 
and filter cloth are nylon while the 
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Gas mains and water pipes 
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CATHODIC PROTECTION 


A pencil pokes through this corroded metal! Why chance trouble like this? Cathodic Protection and Anaconda Type CP Cable effectively 
check corrosion of buried metals. 


CHECK CORROSION by cathodic protection 
with Anaconda Type CP Cable 


Corrosion of buried metals costs in- 
dustry over a billion dollars a year! 

But most of this can now be pre- 
vented—by Cathodic Protection. 

Corrosion—caused by minute elec- 
tric currents flowing from metal into 
adjacent soil—is checked by applying 
direct current from an external source. 
This eliminates anodic areas, makes 
the entire metal surface cathodic and 
stops the flow of current from the 
metal. 


But moisture, oil, acids and alkalies 
* Reg. U. S. Pat. Off. 


often found in corrosive soil areas are 
tough on cable. 

Because of our many years of ex- 
perience with buried cable, Anaconda 
has been able to produce a new Type 
CP cable — specially designed with 
double jacket of polyethylene and 
Densheath* (PVC) — to resist these 
enemies of cable life. This means less 
replacement . .. major savings in both 
labor and material costs. 

Would you like more information 
on how Cathodic Protection checks 


corrosion?...and detailed information 
on Anaconda Type CP Cable? Ask the 
Man from Anaconda — or send for 
bulletin DM 5450, “Anaconda Cath- 
odic Protection Cable.” Anaconda 
Wire & Cable Company, 25 Broad- 
way, New York 4, N. Y. 


ANACONDA 


COPPER AND ALUMINUM 
WIRE AND CABLE 


Where Anaconda Type CP Cable and Cathodic Protection Cut Corrosion Costs. 





Lead-covered cable 








Underground storage tanks 
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WHAT’S HAPPENING ... 


rest of the filter is Type 316 stain- 
less. An all-stainless blender mixes 
oil meal cake and some dried meal 
with the gluten and a mill grinds 
the mix. A 8-ft. diam. by 35-ft. 
long steam-tube rotary dryer cuts 
the moisture content to less than 
10% by weight, and dried meal is 
screened and blown to storage. 

Since the corrosion problem 

ends after drying, dryer and screens 
are of mild steel and ducts through 
which the material passes are made 
of galvanized sheet. 
» Fibers to Feed—To make the 
corn gluten feed, National uses the 
fibrous part of the corn kemel. 
Several water washes at 115 F. re- 
move traces of starch from the 
fibers. A 316 stainless pulp press 
squeezes water from the coarse 
fibers while a filter of the same 
type used for the gluten recovers 
the fine fibers. Currently, fibers are 
mixed and dried in a steel steam- 
tube dryer. 

Protein-containing heavy steep 
water from an earlier milling op- 
eration blends with the fibers and, 
after a second drying, the blend is 
screened and sent to storage. Over- 
size is ground and recycled to the 
first dryer inlet. 
> Relies on 316—Throughout both 
processes National relies chiefly on 
Type 316 stainless steel. Actual 
operating experience with other 
types of stainless, aluminum, 
bronze, and with rubber linings 
showed these materials to be un- 
satisfactory under the particular 
operating conditions of these proc- 
esses. 

For example: National moves 
the fibers from the press and the 
filter to the first dryer in a screw 
conveyor made of 316 stainless op- 
erating with babbitted bearings and 
bronze hangers. After 18 mo. the 
original equipment shows signs 
of wear but no evidence of corro- 
sion. In the previous plant these 
conveyors were usually made of 
carbon steel—and none lasted over 
two months. 

In going from carbon steel to 
316 National tested many types of 
materials — including aluminum, 
304 and 306 stainless. Constant 
agitation in the conveyor caused 


the most trouble with these mate- 
rials. 

>In Area Air—SO, is also found in 
the air in the plant, and thus pre- 
sents a whole new set of corrosion 
problems. At National, they solved 
these by tiling walls, ceilings and 
one floor; laying acid brick on 
other ‘floors; covering exposed 
metal surfaces with a vinyl mastic 
and eliminating window sashes— 
once particularly troublesome—by 
putting a band of glass brick 
around the building on cach of the 
three floors and using a system of 
forced circulation for air. 

Also eliminated were the wooden 
floors and stairways of the previous 
plant. Though they stood up to 
the corrosive fairly well, these be- 
came quite slippery when wet-and 
were constant fire hazards as well. 


First Fluid Coker 
Starts Operations 


At Carter Oil’s Billing’s, Mont., 
refinery, the world’s first Fluid 
Coking unit is on stream, perform- 
ing smoothly and ready to go to 
full capacity as soon as enough 
feed stock is available. Feed rate 
now is 2,700 bpd., about 70% of 
design. But even at this low rate 
heavy fuel production has been 
completely eliminated at the re- 
finery. 

Fluid Coking was developed by 
Esso Research and Engineering Co. 
(Chem. Eng., Oct. 1953, p. 126). 
It uses a moving bed of coke for 
both heat and material transfer. 
Heavy residual oil is introduced 
into the hot coke bed where it de- 
composes to lighter oils and coke. 
Oil vapor passes from the reactor 
and the coke adds to the volume 
of the moving bed. Coke inven- 
tory is kept constant by continu- 
ously removing net coke produc- 
tion. 


Sinclair’s Working 
Hard on Shale Oil 


Controlled underground combus- 
tion of oil shale to yield petroleum 
products is being intensively stud- 
ied by Sinclair Research Labora- 


tories. Preliminary work indicates 
that oil can be recovered this way 
and now a new series of field tests 
is starting in Colorado to develop 
operating techniques, cost figures 
and optimum operating conditions. 

The Sinclair process retorts shale 
in place. Oil produced is then 
pumped to the surface as in con- 
ventienal crude oil production. The 
firm’s oil shale deposits in Colorado 
represent commercial reserves of 
700 million barrels. 





Cenvention Calendar 


Chemical Institute of Canada, 38th 
annual conference, Quebec City, 
May 30-June 1. 


Canadian Pulp and Paper Associa- 
tion, Technical Section, Cha- 
teau Frontenac, Quebec City, 
June 6-9. 


Committee on Vacuum Techniques, 
second symposium on vacuum 
technology, Mellon _ Institute, 
Pittsburgh, Pa., June 7-9. 


Armed Forces Chemical Associa- 
tion, 10th annual meeting, Hotel 
Cleveland, Cleveland, Ohio, 
June 16-17. 


Second annual materials handling 
training conference, two-week 
seminar directed by J. R. Bright 
(c/o Harvard Business School. 
Boston), Lake Placid, N. Y., June 
19-July 2. 


American Society for Engineering 
Education, 63rd annual meeting, 
Pennsylvania State University, 
University Park, Pa., June 20-24. 


American Society for Testing Mate- 
rials, 58th annual meeting, Chal- 
fonte-Haddon Hall, Atlantic City, 
N. J., June 26-July 1. 


American Nuclear Society, first an- 
nual meeting, Pennsylvania State 
University, University Park, Pa., 
June 27-29. 


Technical Association of the Pulp 
and Paper Industry, conference 
on statistics in the paper indus- 
try, Forest Products Laboratory, 
Madison, Wis., July 10-23. 


Western Plant Maintenance and 
Engineering Show, Pan Pacific 
Auditorium, Los Angeles, July 
12-14. 
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HIGH CAPACITY 


SEPARATOR 
CONCENTRATOR 














Designed to handle liquid 
flows up to 18,000 gallon/hr. 





Rugged, simple, spur gear “Parallel Drive” 
handles power loads up to 50 HP. 


The New Sharples DH-3 
For the Toughest Concentrating and Separating Jobs 


Here is the centrifuge that’s built in every detail for those many applica- 
tions requiring higher than normal throughput capacity and heavy-duty 
performance. The DH-3 stands in a class by itself... far above the well 
known smaller sized DH-2 Nozljector, and has already set new standards of 


centifuge performance, 


Bulletin 1279 is iust off the press. Get the facts. 


PLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 


NEW YORK PITTSBURGH © CLEVELAND © DETROIT # CHICAGO © NEW ORLEANS # SEATTLE © LOS ANGELES « SAN FRANCISCO e HOUSTON 
Associoted _Componies, ond, Representatives throughout the World 
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Solvent recovery area at Southern Cotton Oil Co.’s Newport, Ark., solvent extraction plant. 


Compact Design Cuts Extraction Plant Cost 


Simplified arrangement of equipment and piping 


accounts for an over-all initial cost saving of 30%— 


compared with conventional plants of similar capacity. 


Good design at low investment 
is the claim for Southern Cotton 
Oil Co.’s new solvent extraction 
plant at Newport, Ark. 

What makes Southern’s plant 
different is its redesigned equip- 
ment and layout. Simplified design 
and piping account for an overall 
first cost saving of 30% —compared 
with orthodox plants of similar 


capacity. 
The process itself is conven- 
tional: Dehulled, delinted seeds 


are cooked, flaked, then extracted 
with hexane; solvent is recovered 
from the extract by evaporation 
and stripping; cooked meal is de- 
solventized, toasted and ground. 
From an operational standpoint, 
this plant—on stream since _ last 


124 


September—is unusual in that it 
can handle cottonseed and _ soy- 
beans either separately or simulta- 
neously. It is rated at 270 tons per 
day of cottonseed or 250 tons per 
day of soybeans. 

P Solvent Recovery—One of the 
novel features at the Newport in- 
stallation is the solvent recovery 
area—i.e. evaporator, condenser, 
vacuum stripper and decanter. 

An improved, compact arrange- 
ment of equipment (see cuts) has 
resulted in a 40-50% saving in cost 
over conventional vapor and con- 
densate piping. Here’s how: 

¢ Flash chamber and evapo- 
rator are combined in a single unit. 
¢ One large reflux condenser— 
for both evaporator and desolven- 


tizer-toaster vapors—sits atop and is 
an integral part of the decanter 
tank. A large condensing load in- 
sures good flow of solvent draining 
back on the inside of the condenser 
tubes. This flow, together with a 
water spray at the condenser top, 
keeps the tubes clean by prevent- 
ing the accumulation of fines. ‘The 
water spray also provides additional 
condensing capacity. 

¢ Only one vent line and one 
cooling water line are required. 
While the water line is 6-in. dia. 
(somewhat larger than in other 
plants), it is still cheaper than run- 
ning several 3-in. and 4-in. lines. 

e The vacuum stripper con- 
denser is mounted on a platform 
directly below an elevated safety 
water tank so that only a baromet- 
ric leg is required to return con- 
densate to the decanter tank. 
> Extractor—Another new look is 
Southern’s horizontal — extractor, 
made by French Oil Machinery 
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For fibre drums 4 © of any size, style or design... 


for fast supply service from conveniently-located plants... 


choose FIBRE DRUMS by CONTINENTAL 


<BR 
of Tailor Ihade 


Cee 


(Cc CONTINENTAL 
CAN COMPANY 
FIBRE DRUM DIVISION + VAN WERT, OHIO 


New York © Philadelphia © Pittsburgh 
Tonawanda ¢ Cleveland ¢ Chicago @ Atlanta © St, Louis 
San Francisco * Los Angeles ¢ Eau Claire ¢ Boston 
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Co. This machine resembles a 
bucket elevator turned sideways. 
Prepressed cottonseed or flaked 
soybeans are fed into perforated 
baskets—on an endless belt—which 
travel across the top pass and return 
on the bottom pass. Pure hexane 
enters on the bottom pass. 

Craig Sandahl, Southern’s con- 
struction engineer, claims that this 
unit simplifies solvent flow and 
eliminates 40-50% of conventional 

extractor piping. 

> Added Cost-Savers—Other _fea- 
tures of which Sandahl is proud 
are: 

* Seed cookers — Hydraulic 
cookers, on 13-foot legs, feed di- 
rectly into expellers. 

¢ Meats bin—Variable pitch 
screw and variable drive replace 
conventional drag-type feeders. 
The variable pitch screw permits 


continuous feeding and better rate 
control of seeds to the expellers. 

¢ Flaking rolls—In lieu of 
American (solid) flaking rolls, 
Southern uses German (hollow) 
rolls. These are said to give better 
wearing characteristics. They last 
6-8 times longer than American 
rolls and cost only half as much 
(including shipping charges and 
import duty). 

¢ Controls—All process con- 
trols are brought to a central con- 
trol panel. In addition, the carbon 
adsorption towers are automatically 
controlled. Thus, with the excep- 
tion of the extractor, the operator 
can watch the complete process 
from the floor. 
> What’s Ahead—Southern feels 
that its aim—to reduce initial in- 
vestment without sacrificing opera- 
tional features—has been accom- 





First of its kind to use multiple 
effect evaporation to remove pro- 
pane from the oil stream, this huge 
new lube oil deasphalting-decarbo- 
nizing unit in Holland is achieving 
extra high heat economy. The unit, 

by Royal Dutch Shell, 
iuige 12,000 bpd. of oil and cir- 
culates nearly 100,000 bpd. of pro- 


pane. 





Deasphalter Uses Novel Propane Removal 


High propane-to-oil ratio boosts 
extraction efficiency, but it also ups 
heat load. So the designers, Badger 
Process Div. of Stone & Webster 
Engineering, included two-stage 
evaporation. First stage is a fired 
heater (right) running at 175 F. 
Hot propane from here is the heat 
source for the second stage (center) 
which operates at 145 F. 











plished. Still in the works is the 
problem of producing a meal that 
will meet market acceptability. 

Finished meal has a low enough 
oil content but is dusty—because of 
fine grind. Southern hopes to elim- 
inate the objectionable dust by 
screening, aspiration and reagglom- 
eration through its prepress op- 
eration (rather than by the con- 
ventional acidulated soap stock 
treatment). ‘Tests on larger-than- 
laboratory scale are now under way. 
If results are successful, the tech- 
nique can be incorporated in other 
plants with little additional ex- 
pense. 


Activity Heightens 
In Mexican Chemicals 


In recent months Mexico’s in- 
fant chemical industry has defi- 
nitely started to grow up fast. New 
projects are sprouting all over the 
country. Here’s a quick rundown 
on the more important ones: 

¢ Mexican Gulf Sulphur Co. 
has started the first big exporting 
of Mexican sulfur — long-awaited, 
but much-feared by U. S. sulfur 
companies. Initial production from 
Mexican Gulf’s mines on the Isth- 
mus of Tehuantepec actually began 
last summer, but insufficient dock 
and loading facilities have delayed 
until now any major sales outside 
Mexico. 

e Monsanto, which has been 
making synthetic resins and mold- 
ing materials in Mexico since 1951, 
plans to expand its plastics output 
there and also to get into produc- 
tion of basic chemicals. No details 
are available. Current capital in- 
vestment by Monsanto in Mexico 
is just under $1 million. 

¢ Reichhold will build its first 
Mexican plant soon, a $480,000 
installation that will turn out some 
40 chemical products, including 
phthalic anhydride, formaldehyde, 
resins and plasticizers. Like many 
U. S. chemical firms that are ex- 
panding into Mexico, Reichhold 
gives as a major reason that needed 
raw materials are available. there 
for the first time. 

¢ Johnson Wax will build a 
new plant in Mexico to make 
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three FW Dowtherm heating units supply 


24,000,000 nr 


at new GH EMSTRAN D NYLO N plant 


Two of the three 8,000,000 btu/hr, 
650F, 58 psig Dowtherm vaporizers 
installed in Chemstrand’s new nylon 
plant at Pensacola, Fla. 


JS, n this huge, modern plant at Pensacola, Fla., the Chemstrand 
Corporation is now operating the first wholly integrated nylon 
manufacturing unit in the United States. Here nylon yarn is pro- 
duced from raw materials to finished product in a single plant. 


The synthesis of hexamethylenediamene adipate from its com- 
ponent elements, and its subsequent polymerization, require high 
temperatures which must be very closely controlled throughout the 
various processes. These exacting thermal requirements are met by 
three 8,000,000 btu/hr Dowtherm vaporizers, engineered, manu- 
factured and installed by Foster Wheeler. 


Wherever industrial processes call for indirect heating with pin- 
point temperature control, in the 350F to 700F range, low-pressure 
Dowtherm systems by FW offer many important advantages. For 
the complete story, send for your copy of Bulletin ID-54-5. Foster 
Wheeler Corporation, 165 Broadway, New York, 6, N. Y. 


FOSTER {] WHEELER 
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household, auto, industrial and ag- 
ricultural waxes. About 70% of 
the required raw materials will be 
domestic. The rest will come from 
the U. S. 

¢ Celanese is starting nylon 
production in Mexico at a rate of 
over a million pounds a year. A 
second unit with the same capacity 
is also contemplated. Mexico now 
imports about $12 million worth 
of nylon fiber and fabric annually. 

¢ Two new sulfuric acid plants 
are now producing in Mexico. One 
belongs to Alkamex, S. A., and has 
a capacity of 20 tons a day of 98% 
acid. The other is owned by Mag- 
nesio, S. A., and can make 30 tons 
of acid daily. Both are contact 
plants and both were built by 
Chemiebau of Nieder-Marsburg, 
Germany. 

¢ Not so smooth is the prog- 


ress of a proposed $20 million, 
government-owned fertilizer plant 
on Mexico’s Gulf Coast. Though 
the country badly needs such a 
plant’s output (800,000 tons a 
year), there’s a fight in the gov- 
ernment over where the necessary 
capital should come from. One 
faction wants to bring in foreign 
capital via the World Bank. The 
other prefers private initiative and 
wants the government to keep out 
of business. 


Big Doings In 
Northwest Ammonia 


Shell Chemical’s new anhydrous 
ammonia storage terminal at Pasco, 
Wash., last link in a $23 million 
distribution system designed to 
spread 50,000 tons of agricultural 





Nonmagnetic ore 





Dry crushing 


Hot reducing gas 


a ae gas 


Magnetic separation 





Magnetic separation 


Wet grinding 


Though still in the pilot plant, 
‘ high hopes are held by Jones & 
Laughlin Steel Corp. for its new 
method of processing nonmagetic 
iron ore—rendering it magnetic so 
it can be concentrated by simple 
magnetic separation. 
J&L employs a new type of 
fluidized solids reactor now used 
mostly for roasting sulfide ores. 





Magnetic separation 


New Process Magnetizes Low-Grade Iron Ore 


Nonmagnetic taconite (30% iron) 
is ground to —14 mesh, then re- 
duced to magnetite with hot re- 
ducing gas. On leaving the furnace, 
hot ore is water-quenched to crack 
it and thus facilitate fine grinding 
and better separation of iron from 
silica. Then conventional magnetic 
separation gives agglomerated con- 
centrate containing up to 63% iron. 








ammonia through the Pacific 
Northwest, is formally open. Suc- 
cess of the water-route system has 
allowed Shell to cut the price of 
ammonia twice in eastern Wash- 
ington and Oregon. 

Continued growth of the area’s 
anhydrous ammonia market, based 
in part on the 75,000 acres of new 
land opened each year in the Co- 
lumbia Basin Project alone, caused 
Shell to build a second ammonia 
plant at Ventura, Calif., and de- 
velop its extensive distribution set- 
up. Shell also plans to supply in- 
dustrial ammonia by rail from its 
Pasco and Portland, Ore., ter- 
minals. 

This same rapid growth in the 
use of ammonia fertilizers and the 
development of new irrigated farm 
lands in the Northwest have re- 
sulted in projects by four other 
firms: Brea Chemicals, a Union 
Oil subsidiary, is completing a stor- 
age plant in East Pasco; Columbia 
River Chemicals plans to construct 
a $12 million ammonia plant at 
Attalia, about 10 miles from Pas- 
co: in Portland, Pennsalt is operat- 
ing a tiny 15-ton-per-day ammonia 
plant; Cominco has been talking 
seriously about a similar project at 
Portland. 


Major Isocyanates 
Plant in the Works 


By early 1956 National Aniline 
Div. of Allied Chemical will be 
producing organic isocyanates from 
a new plant now under construction 
at Moundsville, W. Va. All chem- 
ical raw materials are to come from 
within the Allied Chemical organi- 
zation. 

Included in the proposed list of 
products are di-isocyanates of tolu- 
ene (TDI), ditolyl (TODI) and 
diphenylmethane (MDI), which 
now come from National Aniline’s 
interim plant at Buffalo, N. Y. 
These products are getting a lot of 
attention, particularly their poten- 
tial as raw materials for improved 
synthetic rubbers, resins, plastics, 
adhesives, surface coatings and fi- 
bers. Biggest interest now is in 
production of polyurethane foams 
from isocyanates. 
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A Reactivator tower 
for Monoethanolamine... 


or a Urea Concentrator... 


.a pressure vessel or a storage tank .. 
Chicago Bridge & Iron Company is 
building them throughout industry today. 
CB&I is a specialist... with strategically 
located plants staffed to design, engineer, 
fabricate and erect welded steel plate 
structures to meet the most exacting 
requirements. Our plants are equipped 
for stress relieving and X-raying and 
have facilities for pickling and painting 
fabricated material. 

When planning welded plate structures 
of any sort, be sure to write Chicago 
Bridge & Iron Company’s nearest 
office. They will provide information, 
estimates or quotations. 
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Top left: 10-ft. 6-in. diam. by 87-ft. 
6-in. high monoethanolamine (MEA) re- 
activator, fabricated by CB&I for the 
Grand River Chemical Division of Deere 
and Company at Pryor, Oklahoma. 


Lower left: Conkey single effect evap- 
orator of the vertical tubular type, 
all stainless steel construction, for 
production of high concentration urea 
liquors for subsequent ‘'Prilling’’. 
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WHAT’S HAPPENING ... 


ALBERTA 


Will We Mine Oil? 


Recovery of oil from known tar sands would 


supply our needs for 2,000 years. New Can-Amera cen- 


trifugal separation process may key the unlocking. 


As the summer thaw sets in along 
the Athabasca River in Alberta, 
Can-Amera Oil Sands Develop- 
ment, Ltd., is beginning large-scale 
tests of a new separation process for 
recovering crude oil from tar sands. 
If recently announced pilot-plant 
results (see Chem. Eng., Nov. 
1954, p. 106 and Feb. 1955, p. 
104) can be translated into com- 
mercial production, a new oil boom 
is in the offing. 


The results of this Athabasca 
test could have world-shaking im- 
pact. Geologists estimate that there 
are over 700 billion barrels of oil 
locked in six major oil sands de- 
posits scattered throughout the 
world. That is almost 15 times the 
world’s known liquid petroleum 
reserves and represents a 2,000- 
vear supply at current rates of con- 
sumption—if and when separated 
from accompanying sand. 


Roughly half of this reserve lies 
in the United States and Canada. 
The largest field (1,800 sq. mi., up 
to 165 ft. deep) is located along 
the Athabasca River north of Ed- 
monton. Other deposits occur in 
at least 20 states within the U.S. 

These oil-soaked sands vary in 
bulk density. Some deposits in Al- 
berta, Utah and California are ac- 
tually free-flowing sands. Others, 
such as the so-called rock asphalt 
deposits in Kentucky and Utah, are 
actually sandstones that must be 
fed through a jaw crusher before 
further processing. And none of 
them are to be confused with oil 
shale which is a completely differ- 
ent raw material (see explanation 
on p. 132), 

The Sunnyside deposits in Utah 
have been worked commercially for 
a number of years. Some 200 tons/ 
day of rock asphalt are mined dur- 
ing the summer months for road 
building. Potentially these deposits 
alone could supply 410 million bar- 
rels of bitumen in known reserves 
and an additional 320 million bar- 
tels of “inferred” reserves. 

During the past quarter century 
the U. S. and Canadian Govern- 
ments—as well as various independ- 
ent researchers—have spent several 
million dollars trying to unlock the 
secret of the sands. From their 
work a number of processes have 
evolved including flotation meth- 
ods, hot and cold water extraction, 
and a variety of solvents. Although 
there was some interest a few years 
ago in the Chemoil process that 
uses only water and the oil sands 
themselves, no process has proved 
economically feasible. 
> New Solution—Now, however, 
Can-Amera thinks it has licked the 
problem. According to President 
S. M. Paulson, here’s how: 

e After strip mining, oil sands 
are diluted with a light oil to 
raise the gravity and make it flow. 

e Then the mixture is fed to 
a centrifugal separating machine. 
There is a constant layer of water 
and an undisclosed chemical. The 
oil sand and diluent are thrown 
through the body of water with a 
centrifugal force. This causes the 
oil, sands and clays to separate by 
differences in densities. 
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SOLVES 
YOUR 
BEARING 
SITUATION 


What used to be done by hand 
is now done automatically. 








«ladle 


We’re referring to your specification of a Trabon Our patented progressive feeder system assures this 
lubrication system, which absolutely guarantees that measuring-cup accuracy because the operation of each 
the right amount of oil or grease will be delivered to feeder depends on the previous feeder having op- 
vital bearings, at the right time and in the right place. erated first. 


TRABON REVERSIBLE SYSTEM 

This system is simply a lubricating pump and a series of reversing feeders, connected 
with a single line of pipe or tubing, forming a continuous sealed circuit running from 
the pump, around the machine and back to the pump. As the lubricant oil or grease 
travels, it operates the metering piston of the first feeder in the line, which discharges 
an exact volume of lubricant to the bearing connected to that outlet. The operation of 
this piston exposes a port in the feeder, thus permitting the lubricant to flow on through 
the circuit to the next feeder in line, where the operation is repeated. When the last 
feeder has discharged its lubricant, the main flow travels back to the pump where it 
operates an indicator stem, thereby giving visible proof that the circuit has been 
completed. 


WE HAVE 





‘ TRABON MANIFOLD SYSTEM 
BASIC SYSTEMS: ~ The Trabon Manifold Systems are single line combinations of feeders or measuring 
. valves, with no external moving parts and no soft packings, which accurately pro- 
portion the volume of lubricant discharged by a pump (either manually or auto- 
matically) to the bearings of a machine. The feeder sections are manifolded into 
distributor assemblies to serve groups of bearings. One assembly, the first one from 
the pump, often serves as a master block, feeding secondary assemblies, which in 
turn discharge the correct volume to each connected bearing. The “M” and “MX” 
feeders are the same type, the “MX” being the larger. 


Get your bearings on a Trabon system. 
Trabon Automatic Lubrication Fits Any Bearing Situation 
Bulletin 529 will give you more details. 


ENGINEERING CORPORATIO 


th STREET e CLEVELAND 3 OHIC 
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WHAT’S HAPPENING ... 


e Each one then flows from 

the machine separately. 
» The Machine—The portable ex- 
traction unit was designed by Gor- 
don R. Coulson, Can-Amera’s chief 
engineer, and built by the DeLaval 
Separator Co., Poughkeepsie, N. Y. 

Coulson developed the machine 
in his Calgary workshop over a 
period of years. Last year 25 tons 
of tar sands and a set of design 
drawings were shipped to Pough- 
keepsie for construction and tests of 
a pilot model. An air of secrecy sur- 
rounds the actual design but here 
are the details that have been re- 
leased since the completion of the 
preliminary tests: 

e The separator is a completely 
portable field unit. 

e It removes sand, fine clays 
and water giving a claimed oil re- 
covery of 98%. This is much 
higher than by any previous method 
because the “fine stuff” is removed 
by the separating machine. 

¢ The recovered oil is free of 
emulsion, sediment and water. 

e The unit is now operating 
as a pilot plant at the Bitumount, 
Alberta, site, where tests will con- 
tinue throughout this summer. 

e Necessary data have already 
been collected for designing full- 
scale equipment. Can-Amera off- 
cials say that eventually full-size 
operating plants would be set up for 
operation in banks 20 units. One 
man would operate each bank. 
Each bank, covering a space of 10 
by 35 ft., would have a capacity of 
500 barrels of oil (net recovery) per 
day. 

Separating machines are elec- 
trically driven and would be oper- 
ated by the company’s own power 
from waste products that are 
burned. 
> How Good Is the Oil?—The high 
quality of this long-locked oil is 
being stressed. Can-Amera officials 
state that the oil that would enter 
a projected pipeline at Edmonton 
would be a semirefined oil in excess 
of 25 API gravity, capable of being 
broken down into premium gaso- 
line and jet and diesel fuels. 

A coking plant would be built at 
Bitumount. Coking will give a 
20% loss of oil, but the end prod- 
uct that would go to Edmonton is 


bo 





A Matter of Definition 


OIL SHALE can be defined 
broadly as a variety of compact 
sedimentary rock, generally lami- 
nated, that contains little or no 
oil but does contain organic ma- 
terial, derived from aquatic or- 
ganisms or waxy spores and pollen 
grains, which is convertible to 
oil by heat. A precise definition 
for oil shale has not been formu- 
lated and universally agreed upon 
owing to the wide range of com- 
position and properties of this 
type of rock. 

Oil shales should not be con- 
fused with rocks that are nat- 
urally impregnated with oil, for 
example .. . 

OIL SANDS (also known as 
tar sands and bituminous sands) 
are sands that are impregnated 
with a heavy petroleum. Oil 
sands or similar deposits are 
found in most areas of the world 
where petroleum is found. Al- 
though the sand is unconsoli- 
dated, the content of viscous oil 
at low temperatures holds it to- 
gether tenaciously. 

Source — Kirk-Othmer En- 
cyclopedia of Chemical Technol- 


ogy. 








described by Coulson as “600- 
degree end point gas oil, sulfur free, 
tliat will have a higher value than 
any oil in Alberta in terms of 
products that can be made from it 
in modern refineries. One barrel 
will produce 27 gal. of premium 
gasoline.” 

In regard to sulfur content, it 
was disclosed that Can-Amera has 
some 30% less sulfur in its prod- 
uct than has previously been found 
in oilsands experiments. In the 
Can-Amera process the sulfur seems 
to concentrate in the waste product 
rather than the oil. 

Analyses made by the Koster 
Wheeler Corp., Carteret, N. J., 
showed a surfur content of 3.15% 
in the coker distillate that would 
go into the projected pipeline from 
Bitumount to Edmonton. Can- 
Amera plans to build a sulfur-recov- 
ery plant at Edmonton. 
> What Will It Cost?—Can-Amera 
now estimates the cost of mining 


the oil sand at 26.4¢ per cu. yd.* 
By excavating a hole 20-ft. wide, 
100-ft. deep and 1-mile long, yearly 
oil production would be in excess 
of 6,000,000 barrels. 

The Alberta Government esti- 
mates that Athabasca oil would 
bring at least $3.50 per barrel at 
the Great Lakes Terminal of the 
Canadian pipeline, estimated pro- 
duction costs were $3.10. 

However, Can-Amera officials 
claim that their separating tech- 
nique is so superior to any other 
tried in the past that development 
of the sands can be carried out for 
less than 35% of previous cost esti- 
mates, or about $1/bbIl., leaving an 
adequate’ margin for pumping costs 
and profit. 

In addition some rare minerals 
in the sands would justify recovery, 
it is believed. Also, Athabasca sand 
from which the oil is removed is 
97.2% pure silica. This promises 
excellent commercial possibilities 
for glass production. 
> What Now?—Can-Amera has an 
18-month lease on the Alberta Gov- 
ernment’s experimental recovery 
plant in Bitumount with an option 
to lease 5,874 acres of the oil- 
bearing sand along the Athabasca 
River. 

If tests this summer bear out all 
the claims, Can-Amera will go 
ahead with plans to raise between 
35 and 50 million dollars for full. 
scale development. This will in- 
clude mining equipment, separating 
equipment, a coking plant at Bitu- 
mount and a 300-mile, 103-in. pipe- 
line to Edmonton. (Some critics 
question whether Alberta sands can 
support heavy machinery during the 
summer thaw.) 
> Other Companies—Many other 
companies hold leases in this same 
area. Among them: New Conti- 
nental Oil Co. of Canada, Socony- 
Vacuum Exploration Co., Sun Oil 
Co. and Shell Comar, Ltd. 

We queried some of their spokes- 
men. Their comments varied, rang- 
ing from extreme interest to wait- 
and-see. One was more forceful. 
His summary of the whole an- 
nouncement: “eye-wash.” 





*In 1950 the Blair Report to the 
Alberta Research Council estimated 
the cost at 55¢ per cu. yd. 
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outstanding for... 


AUTOMOBILE . 
AXLE BUMPERS, TOPS, 
WINDOW SEALS, HOSE 


HIGH VOLTAGE 
POWER CABLE 
INSULATION 


LONG-WEARING 
AGE-RESISTANT 
TRACTOR TIRES 


THE PRODUCT 
YOU 
MANUFACTURE 


BUTYL 





Enjay Buty] resists heat and cold . . . won’t 
chip or crack... resists chemicals... re- 
tains flexibility and resilience . . . resists the 
aging effect of sunlight and ozone... is 
impermeable to air and other gases. Enjay 
Butyl is the only type of rubber, natural 
or synthetic, that offers this combination 
of advantages—and at low cost. That’s 
why Enjay Butyl is being selected as the 
best rubber for more and more industrial 
products. 

To find out how Enjay Butyl can im- 
prove your product, contact the Enjay 
Company. Our technical representatives 
and laboratories are at your service. 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 
District Office: 11 South Portage Path, Akron 3, Ohio 
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WHAT’S HAPPENING ... 


Shea Will Double 
Phosphorus Capacity 


Beginning this summer, Shea 
Chemical Corp. will spend $5 mil- 
lion to double its capacity for ele- 
mental phosphorus and sodium 
phosphate. Four projects are in- 
volved: a second 20,000 ton phos- 
phorus furnace at Columbia, Tenn.; 
a new phosphate-rock washing and 
preparation plant also at Columbia; 
a new sodium phosphate and phos- 
phoric acid plant at Dallas, Tex.; 
and enlarging the phosphoric acid, 
dicalcium phosphate plant at 
Adams, Mass., to allow production 
of a number of organic phosphorus 
compounds. 

Top billing, of course, goes to 
the two Tennessee plants. The 
rock preparation unit will give 
Shea an integrated operation—from 
the mines to finished chemicals. 
And the big ‘new furnace will per- 


mit continuous production and 
make possible greater efficiency in 
effecting periodic shut-downs in the 
event of power curtailments for 
routine maintenance and repairs. 
Power for the new furnace — 
33,000 kwh.—will come from TVA, 
the present supplier, when opera- 
tions begin in the fall of 1956. 


Big New Catalyst Unit 
Planned for Maryland 


W. R. Grace’s Davison Chemi- 
cal Co. plans to build a new $4 
million plant at Curtis Bay, Md., 
to make microspheroidal petroleum 
cracking catalysts. It will replace 
an existing plant that produces 
powdered catalyst. 

Of kev importance in Davison’s 
process are 50-ft. high, cone-shaped 
spray dryers. Liquid catalyst sprayed 
into these ferms into droplets 





To further evaluate the many 
new products that pass all pilot 
plant tests but still aren’t ready to 
go commercial, American Cyanamid 
has just put in highly complete, 
versatile semiworks facilities at War- 
ners and Bound Brook, N. J. De- 
signed to produce a wide variety 
of chemicals by several different 





Go Semicommercial for Smoother Development 


processes, the units’ purpose is 
to minimize management’s _ risk 
when building commercial plants. 

At Warners (above), stainless steel 
and glass-lined equipment will be 
used for general manufacturing. 
Hydrogenation and other high- 
pressure work will be done at Bound 
Brook. 








which are solidified by heat. Cat- 
alyst raw materials are sulfuric 
acid, ammonia, sodium silicate and 
aluminum hydrate. 


Major Expansion Set 
For Vinyl Chlorides 


At Springfield, Mass., Monsanto 
Chemical Co. is expanding its plant 
for vinyl chloride polymers and 
copolymers, expects to double its 
share of the present U. S. produc- 
tion of these resins (400 million 
Ib. a year). First production is 
scheduled for early 1956. 

Monsanto’s position in the field 
has grown rapidly in the past few 
vears. Says vice president Robert 
K. Mueller: “Specific recent Mon- 
santo developments include resins 
for flooring, phonograph records, 
wire and cable insulation and paste 
resin applications. Production ca- 
pacity is being boosted to help 
meet immediate and anticipated re- 
quirements of these industries.” 


News Briefs 





Sodium Chlorate: Oldbury Elec- 
tro-Chemical Co. has already 
started expanding its Columbus, 
Miss., sodium chlorate plant that 
went on stream only last Oc- 
tober. 


Glass: International Minerals and 
Chemical Corp. is building a 
$1.5 million unit at Blue Moun- 
tain, Ont., to process nepheline 
syenite, a high-alumina, high- 
alkali mineral important as a raw 
material for glass and ceramics. 


Chlorine; Frontier Chemical Co., 
Wichita, Kan., plans to double 
its chlorine-caustic capacity and 
to build a new chlorinated sol- 
vents plant. Total investment 
will be $6 million. 


Petroleum: General Petroleum’s 
new $40 million, 35,000 bpd. 
refinery at Ferndale, Wash., the 
first major refinery in the Pacific 
Northwest, is on stream. During 
the next two years $5.6 million 
will be spent to enlarge it. 
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VACUUM DRYER 


Faster, uniform heat transf 
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The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S.A. 


AN 


ANTA HICAG 


VACUUM TIGHT DUSTLESS DISCHARGE VALVE 


Specially-designed discharge valve is vacuum-tight, dust- The Patterson Foundry and Machine Company, (Canada) Limited 
less, full opening, easy to operate. Unobstructed flow Toronto, Canada 

speeds emptying—no grooves to trap materials—sleeve . 

attachment permitted. 





Process Equip 


that meets TODAY’S 


B&W Accumulators and other Pressure Vessels 
© Alloy Castings @ Hollow Forgings 


The constant progress being made within 
the process industries demands the utmost 
of the engineers responsible for the de- 
pendability, efficiency and economy of the 
equipment that serves today’s process in- 
dustries’ requirements. 

At B&W, forming, machining, welding, 


X-raying and stress relieving are all per- 
formed on equipment specially designed 
for the job, much of it developed by B&W. 
And for temperature and pressure prob- 
lems that arise, new and practical solutions 
are continually being developed through 
designing skill based on long experience. 


Write for detailed information about the BEW equip- 
ment you need to keep your plant in best condition to 
meet today’s competition. The Babcock & Wilcox Com- 
pany, Process Equipment Department, Barberton, Obio. 
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B&W Hollow Forgings are large-diameter, heavy-wall 
pipes or tubes that offer the designer the advantages of 
single lengths or many lengths, ‘‘tailor-made"’ to his re- 
quirements . . . prompt delivery even on small orders 
. . . full forging properties resulting from thorough work- 
ing of the metal . . . excellent concentricity . . . a wide 
size range. They are supplied in a wide range of carbon 
and alloy steels, produced in accordance with ASTM Spe- 
cifications A106, A266, and A335. 


CuemMicaL ENGINEERING—June 1955 


2,000,000-volt X-ray is the all-seeing eye that checks 
the soundness of welds. 


B&W Alloy Castings are cast-to-last . . . designed 
for long life under the most rigid service conditions 
requiring superior resistance to abrasion, high pres- 
sures and high temperatures. 
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OZONATOR BATTERY serves Emery’s ol 


2, os 


Ses 


eic oxidation plant—scene of a pioneering chemical effort with tonnage ozone. 


Have You an Oxidation Job for Ozone? 


Despite a pretty stiff investment cost for ozone 


generators, it may pay you to give this powerful, yet 


selective, oxidant a crack at your processing problems. 


Let’s start off on solid footing by 
admitting that ozone still is not 
a low cost chemical. A sizable cap- 
ital investment in generating equip- 
ment must be reckoned with in 
adding up ozone’s total cost to 
you.* (See pp. 314-316 for details.) 

But, at the same time, we can 
safely say that ozone’s operating 
costs are a good deal lower—even 
if we throw in an allowance for 
depreciation—than some engineers 
think.t 

Furthermore, ozone’s unusual 
chemical makeup more than bal- 
ances, in. many instances, all these 


* Even for large ozone units of one- 
ton daily capacity operating on the 
most economical raw material, byprod- 
uct oxygen, capital investment will run 
$100 x pound ef daily ozone capacity. 
Small units—less than 500 lb. ozone 
per day—running on air will cost $300 
and more per pound of daily ozone ca- 
pacity. 


cost factors. For ozone provides the 
chemical processor with a combina- 
tion of properties that is unique 
among oxidants: 

¢ Selective, specific oxidation 
—ozone gives higher yields of the 
right products. 

¢ Oxidation at moderate tem- 
peratures and pressures—a boon to 
processors of sensitive materials 
and a potential savings in fuel and 
power for everyone. 

¢ High oxidation potential— 
ozone reacts rapidly and nearly 
quantitatively. 


+ Under favorable conditions—high 
capacity, 360-day-a-yr.-operation, a 
tonnage supply of byproduct oxygen, 
low costs for power, steam and water 
—and depreciating on a ten-year basis 
ozone will cost between 5 and 10¢ per 
lb. In fact, on an equivalent oxidizing 
power basis and disregarding an allow- 
ance for return on investment, ozone 
will give any oxidant, save, perhaps, 
air and oxygen, a good run. 


¢ High purity. 

¢ On-the-spot generation as 
used—ozone use involves no storage 
or handling of chemicals and lends 
itself to continuous, automatic and 
closely-controlled operations. 
> There’s More Below—Like an 
iceberg hiding its bulk beneath the 
water’s surface, there’s far more to 
ozone’s industrial stature than 
meets the eye or the ear. Little has 
been published. In fact, little of 
the over-all picture is known even 
to chemical processors using ozone 
in lab and plant. Two known facts, 
however, point to plenty of interest: 

¢ Of the top 20 chemical com- 
panies in the U.S., 17 are using 
ozone generators of various sizes. 

¢ Several U.S. companies are 
already in commercial production 
and use of ozone: Emery Indus- 
tries, Merck, Upjohn, Schering and 
others. 

Welsbach Corp., Philadelphia, 
Pa., as the first and foremost manu- 
facturer of ozone generating equip- 
ment, is in a position to know the 
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Celite’s diatomite structure steps up performance 
in paints —plastics—polishes ... hundreds of other products 


MIcROSCOPIC PARTICLES of Celite* 
do a man-size job of stepping up per- 
formance for many of America’s lead- 
ing products. Here is how the unique 
structure of Celite Diatomite Powders 
may add more beauty, longer life, 
greater efficiency to your products, too. 


For example, the spiny, irregularly 
shaped particles contribute surface 
characteristics which make them the 
outstanding flatting agent in paints. 
Again, because of their structure, 
Celite particles are widely used as a 
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mild, non-scratching abrasive in finest 
quality auto, silver and glass polishes. 
Or consider molded plastics, where 
the strength and durability of Celite 
particles add life and beauty to sur- 
face finish. 


Moreover, Celite particles in mass 
have great bulk per unit weight, sothey 
are invaluable for extending, dispers- 
ing or fluffing up dry powders. They 
have high absorptive capacity, too, 
so they keep powders free-flowing, 
they serve as a medium for shipping 


JM Johns-Manville CELITE 


or storing liquids in a dry form. 


Which of the many Celite advan- 
tages can you use to build product 
performance or cut production costs? 
A Johns- Manville Celite Engineer will 
gladly discuss your problem, without 
obligation. For his services or more 
information, simply write Johns- 
Manville, Box 60, New York 16, 
N. Y. In Canada, 199 Bay Street, 
Toronto 1, Ontario. 


*Celite is Johns-Manville’s registered Trade Mark for ite 
diatomaceous silica products. 


INDUSTRY'S MOST 
VERSATILE MINERAL FILLER 








Newsworthy chemicals this month 


Ozone—a powerful, selective oxidant 


Flocculation aids 


Sodium hydride-in-oil 
Glycerine carbonate 


New nylon, a polymer of caprolactam 


Isooctyl alcohol market growing 
Synthetic fiber paper 





High purity graphite in big sizes 


Perlauric acid salts 
Latex thickener 

Plastic cable from Mylar 
Strong vinyl film 


Brominating agent 


Antiozidant for rubber products 
Nonselective herbicide 
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most about the job ozone is doing 
today. Although pledged to se- 
crecy by many customers, Wels- 
bach will talk about one thing— 
they’re selling a lot of ozone gen- 
erators of all sizes these days. This, 
of course, is the surest sign that 
the company’s multi-million dollar 
investment and 15 years of develop- 
ment work are really starting to pay 
off. 

> Less Costly for Emery—Emery 
Industries of Cincinnati, Ohio, is 
giving ozone one of its biggest 
boosts into the bigtime by using it 
to oxidize oleic acid to azelaic and 
pelargonic acids. Here ozone, show- 
ing its specificity, cleaves the dou- 
ble bonded oleic neatly at the C,- 
C. position, thereby assuring high 
yields of azelaic and _pelargonic 
acids. 

Although tight-lipped Emery 
isn’t saying much about its ozoni- 
zation process, it’s not tough to 
figure out that, in the quantities 
being used—we judge Emery’s 
ozone capacity to be in the 3,000- 
4,000 Ib. a day range—ozone is less 
costly than any other oxidant ap- 
plicable to the process. This is a 
highly significant point, for Emery, 
unlike the fine chemical and phar- 
maceutical manufacturers, is not 
working with materials priced at 
$100 a Ib. or even $1 a Ib.* 

With this successful example of 
ozone’s utility, Emery has opened 
the door to a simple, economical 
technique whereby many unsatu- 
rated fatty acids may be upgraded. 


* Azelaic’s price has dropped from 
54¢ to 43¢ a lb. since ozone took over 
the oxidation chores. 
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Watch for more activity in this 
field and others like it, for the 
chemical world is full of cheap raw 
materials—terpenes, olefinic hydro- 
carbons—which can be cleaved with 
ozone to provide new and poten- 
tially useful products. 

> Pinpoint Oxidation—Merck, Up- 
john, Schering and others have suc- 
cessful commercial _ installations 
based on the selective oxidation of 
sterols with ozone to help synthe- 
size hormones like cortisone. Ozon- 
ization cleaves the double bonds in 
a side chain without the need for 
protecting ring unsaturation, since 
ozone adds practically quantita- 
tively to the unsaturated chain be- 
fore attacking the ring. 

Again specificity of ozonization 
and subsequent cleavage are the 
keys to higher yields of desired 
products. 

Sterol oxidation provided ozone 
with perhaps its first commercial 
chemical role when ozone’s cost 
was a good deal higher than it is 
today. Ozone was able to do this 
simply because in this field of proc- 
essing the cost of the oxidant has 
been a secondary consideration; 
only relatively small amounts of 
ozone are required and only expen- 
sive basic materials and final prod- 
ucts are involved. 
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P Not Above Waste Disposal—In 
Philadelphia a_ 1,250-Ib.-per-day 
ozone plant is cleaning up 36 mil- 
lion gal. of Schuylkill River water 
so that residents may have pure 
water without taste or odor. Else- 
where, a recently patented ozone 
process is destroying phenols in 
industrial wastes. 

> Two Out of Three—In cases of a 
carbon to carbon triple bond, ozone 
adds in much the same way as with 
a double bond. However, if hy- 
drolysis or decomposition is care- 
fully carried out, one of the carbon 
to carbon bonds remains intact and 
no cleavage takes place. Thus, a 
keto-aldehyde, diketone or dialde- 
hyde can be formed. 

> Catalyst for Catalysts — Under 
certain conditions ozone will act 
as a catalyst or promoter for the 
reactions of ordinary oxygen, e¢.g., 
small quantities of ozone catalyze 
oxidation of aldehydes to acids in 
oxygen or air. In another case, the 
air oxidation of SO, to SO, in the 
presence of a manganese catalyst, 
small amounts of ozone greatly en- 
hance the reaction. 

The function of ozone in this 
and similar reactions is obscure, but 
does not appear to be an ordinary 
catalytic effect. Perhaps the ozone 
keeps the catalyst active, oxidizes 
catalyst poisons. 
>More About Costs—T'wo exam- 
ples will help point up the impact 
of certain cost factors. 

1. A 3,000 Ib. a day ozone gen- 
erating plant using recycled oxy- 
gen feed can be installed for $468,- 
000. Depreciation allowance on a 
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Polyol °K polyurethane resins and 
) FOR... — 


modified alkyd resins 


humectant-plasticizer 
applications 


The three hydroxyl groups of hexanetriol-1, 2, 6 are readily 
esterified under normal cooking conditions. Alone or in combina- . .. write the CaRBIDE Office nearest you for the 
tion with other polyols, hexanetriol-1, 2, 6 reacts with dibasic technical bulletin on Triols (F-7779). CarsipE 
acids to make polyester resins and alkyd resins with greater — —— Seger = sta _— 
flexibility and increased compatibility with other resins. Co tS hee er eaniper sy ee thay 08 gg simnde 
; ompany, Division of Union Carbide Canada 
Hexanetriol-1, 2, 6 offers a new approach to the manufacture Limited, Toronto. 
of polyurethane resins and isocyanate foams. Because of its 
configuration, limited hygroscopicity (about 40 per cent of 
glycerol), and solvent properties, it is effective as a humectant- 
plasticizer for water-dispersible resins. Hexanetriol-1, 2, 6 is 
now available in commercial quantities. Order now and put 


this valuable triol to work for you. AND CARBON 


PROPERTIES OF HEXANETRIOL-1,2,6 CHEMICALS | 


Specific Gravity at 20/20°C. 

Boiling Point at 5mm. Hg 

Vapor Pressure at 20°C. <0.01 mm. Hg gee g 
Pressing Point... s6.6 0+... Sets to a glass below -20°C. 
Solubility in Water at 20°C Complete 

Viscosity at 20°C... 2584 cps. Union Carbide 


30 East 42nd Street 


Carbide and Carbon Chemicals Company 


A 
4 


CHEMICAL ENGINEERING—June 1955 





CHEMICALS ... 


ten-year basis, for a 24-hr.-a-day, 
360-day-a-yr. operation, will be 4.3¢ 
per Ib. of ozone. Oxygen cost is 
5.5¢ per Ib. of ozone (assuming a 
base price of 5¢ in the volume 
required and adding 0.5¢ for clean- 
ing, drying and cooling recycled 
feed). Power is required for ozone 
generation, electrical reactivation of 
driers and operation of accessory 
equipment and costs 0.8¢ per kwh. 
About 4-4.5 kwh. are needed to 
produce one pound of ozone from 
oxygen (about 9 kwh. when air is 
raw material). Maintenance and 
operating labor charges are low. 

Total cost per pound of ozone 
produced: 13.3¢. 

2. The lowest cost ozone is ob- 
tained in a plant which has oxygen 
available as a byproduct of another 
operation. A 3,000 Ib. per day 
plant using oxygen on a once- 
through basis can be installed for 
$344,000. Assuming oxygen to 
cost 0.2¢ per Ib. of ozone, depre- 
ciating as before and assuming 
other charges to be the same, we 
find the cost per pound of ozone 
produced to be only 6.8¢. 

It should be noted that a limited 
operation of 8 hr. a day, 250 day 
a yr., will boost costs per pound of 
ozone up to about 28¢ in the first 
example and to 18¢ in the second. 
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Floeceulation Aids 


Speed floc growth and set- 
tling time, effective in small 
doses. 


New polymeric polyelectrolytes, 
tailored for industrial water treat- 
ment, increase rate of floc growth 
and settling time by four to ten 
times over those possible without 
polyelectrolyte addition. And the 
floc produced has greater strength 
than floc formed without these 
aids, greater resistance to redisper- 
sion by excessive turbulence. 

¢ A high rate sludge blanket 
coagulator needed 80 ppm. of ferric 
sulfate and 120 ppm. of lime for 
satisfactory performance. Addition 
of 0.5 ppm. of polyelectrolyte en- 
abled 40 ppm. ferric sulfate and 
60 ppm. lime to achieve excellent 
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results. Savings in chemicals ex- 
ceeded polyelectrolyte cost five- 
fold. 

An industrial waste treatment 
plant handles a total of 250 ppm. 
of acid, alkali and cyanide waste 


from a metal finishing operation. 
Addition of 0.8 ppm. of the poly- 
electrolyte reduced floc settling 
time from 30 min. to 5 min.— 
Cyrus Wm. Rice & Co., Pittsburgh 
5, Pa. 142A 


Silicone rubber insulation (left) outlasts organic rubber in corona test. 


Motor Insulation: All-Rubber Now 


Silicone rubber—with all its desirable properties 
—is successfully applied to motors and generators. 


A long-awaited, all-rubber insula- 
tion system for electric motors and 
generators is today a reality,* thanks 
to Allis-Chalmers’ engineering and 
Dow Corning’s silicone rubber. 
Topping the operational benefits: 
added motor protection, longer mo- 
tor life, more power per pound of 
equipment. 

Formerly, such materials as mica, 
resins, asbestos and fiber glass—and 
combinations of silicones with them 
—provided insulation of rotor and 
stator coils. Now, one insulation, 
a silicone rubber, has been sucess- 
fully applied to electrical equip- 
ment. It combines the thermal 
endurance and moisture resistance 
of silicone insulations with the 
flexibility and resilience formerly 
obtainable only in organic rubbers. 


* Silicone rubber-insulated motors 
and generators are available in the 
2,300 and 4,000-v. class, with higher 
voltage windings to come. 


Here are some specific claims 
for Silco-Flex silicone rubber in- 
sulation: 

¢ Thermal conductivity — 
greater than that of either organic 
rubber or resinous insulators. Mo- 
tors can work harder without get- 
ting too hot. By contrast, most 
good electrical insulators are also 
good thermal insulators and impede 
the flow of heat from the windings. 

e Abrasion resistance — better 
than that of other insulators. This 
means less need for totally-enclosed 
motors in industrial processing. 

¢ Dielectric life—superior to 
any conventional insulator at tem- 
peratures produced in hard-working 
motors (up to 250 C.). 

¢ Moisture resistance—greater 
than that of any other flexible in- 
sulator. 

¢ Flexibility and_resilience— 
withstands mechanical abuse and 
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« New Stars * 
PIN 


™ give n < | 


to the ck@mical' industky 


1-NP 
CH,CH,CH,NO, 





PHYSICAL PROPERTIES 
NM NE 1-NP 2-NP 
(Ni hane) —(Nitroethane) —(1-Nitropropane) (2-Nitropropane) 
CH3NO, ~~ CH3CH2NO,  CH3CH2CH2NO2 CH3CHNO2CH3 
Molecular Weight 61.04 
Boiling Point at 760mm, °C 101.2 
Azeotrope with Water, bp, °C 83.6 
NP in azeotrope, % by weight 77.1 
Vapor Pressure at 20°C, mm 27.8 
Evaporation Rate, by volume* 
Freezing Point, °C 
Specific Gravity at 20/20°C 
Density of Vapors (air = 1.00) 
Weight per U.S. Gallon at 68°F, Ib 
Coefficient of Expansion, per °F j 
Refractive Index, np at 20°C f 1.3818 
Surface Tension at 20°C, dynes/cm 37.0 
Heat of Vaporization at 30°C, 
calc., cal/g 
Heat Capacity at 25°C, cal/g 
Dielectric Constant at 30°C 
Ignition Temperature, °F 
Flash Point, °F (Tag Open Cup) 
pH 0.01M Aqueous Solution at 25°C 
Solubility in Water at 20°C, 
% by volume 
Solubility of Water in NP at 20°C, 
% by volume 
*N-Butyl Acetate = 100 


NP DERIVATIVES ALSO AVAILABLE 


AB (2-Amino-1-butanol) NMP (2-Nitro-2-methyl-1-propanol) 
AEPD (2-Amino-2-ethyl-1, 3-propanediol) ALKATERGES 
AMPD (2-Amino-2-methyl-1, 3-propanediol) | TRIS AMINO (Tris [hydroxymethyl] aminomethane) 
AMP (2-Amino-2-methy|-1-propanol) TRIS NITRO (Tris [hydroxymethyl] nitromethane) 
NB (2-Nitro-1-butanol) HAS (Hydroxylammonium Acid Sulfate) 
NEPD (2-Nitro-2-ethyl-1, 3-propanediol) HC (Hydroxylammonium Chloride) 
NMPD (2-Nitro-2-methyl-1, 3-propanediol) HS (Hydroxylammonium Sulfate) 
SAMPLES ON REQUEST 




















Here are the Nitroparaffins — NM(Nitro- 
methane), NE(Nitroethane), 1-NP(1-Ni- 
tropropane) and 2-NP(2-Nitropropane). 
These four NP’s have a potential range of 
usefulness unequalled by any other group 
of organic chemicals! CSC’s new Nitropar- 
affin plant at Sterlington, La., will be on 
stream with increased volyme starting 
August of 1955. 


In many cases, they provide better and 
more economical methods of manufactur- 
ing well-known and widely used industrial 
chemicals. However, the majority of the 
reactions yield entirely new compounds. 
There are practically an unlimited num- 
ber of products which can be prepared 
from the NP’s. As solvents, they present 
an unusual combination of properties — 
they are medium-boiling, mild-odored and, 
most important of all, they have strong 
solvent power for a wide variety of sub- 
stances, including many coating materials, 
waxes, resins, gums, dyes, fats and oils, 
and numerous organic chemicals. The 
CSC Nitroparaffins are chemistry’s new- 
est stars. They give new direction to the 
production of old products and the devel- 
opment of new. 


COMMERCIAL SOLVENTS =. 


260 MADISON AVENUE CORPORATION NEW YORK 16, N.Y. CHEMICALS 
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stresses caused by overloading, 
rapid starting or stopping of the 
equipment. 
¢ General resistance — with- 
stands most atmospheric contami- 
nants, weak acids, alkalis, lube oils, 
corona (see cut) and weathering.— 
Allis‘Chalmers Manufacturing Co., 
Milwaukee, Wis., and Dow Corn- 
ing Corp., Midland, Mich. 
142B 


Sedium Hydride-In-Oil 


Easier, safer handling, yet 
greater effectiveness in reac- 
tions. 


Of significance to the chemical 
industry is‘a new form of sodium 
hydride—an oil dispersion of mi- 
cron-range (5-50) particles. 

Sodium hydride-in-oil is much 
more effective than dry NaH be- 
cause of its particle size and be- 
cause the oil coating prevents sur- 
face oxidation of the NaH crystals 


Film... 


(formation of a hard shell of sodium 
hydroxide insoluble in inert sol- 
vents and which slows down or pre- 
vents condensation reactions). 

Finely-divided, oil dispersed 
sodium hydride sparks reactions, 
usually requiring days to complete, 
to completion in a matter of hours 
or occasionally minutes. Two other 
benefits: yield is frequently greater; 
the reaction temperature can 
usually be decreased. 

The oil coating also protects the 
reactive NaH crystal surfaces when 
handled in air. Dusting is elimi- 
nated and fire hazards minimized. 

Convenient to use as well, this 
ready-made NaH dispersion needs 
no preparations before use; it can 
be poured in air, pumped and 
metered. High concentrations of 
NaH-in-oil can even be screw-fed. 

Sodium hydride resembles so- 
dium and sodium alcoholates in 
performing as a condensing agent 
in the acetoacetic ester, Claisen, 
Stobbe and related condensations, 


Bottles ... 


New Forms and New Uses for New Nylon 


Nylon 6, a new polyamide de- 
rived from caprolactam, has the 
properties to put new life into nylon 
molding techniques. Called Plaskon 
8200 by the manufacturer, nylon 
6’s chief asset is its unusually high 
molten viscosity. For, unlike con- 
ventional nylon, which has a sharply 
defined melting point and changes 


rapidly from a tough solid to a wa- 
tery fluid, Plaskon 8200 retains 
sufficient body at melt temperatures 
to be conveniently extruded. The 
new nylon’s second big asset—its 
controllable crystallinity—allows fab- 
ricators to vary the finished prod- 
uct’s final physical properties in thin 
sections, even to the extent of form- 


but with marked advantages (even 
more apparent now with the oil- 
dispersed form). NaH is more 
powerful and generally more rapid; 
no great excess is needed; no re- 
acting alcohol need be distilled to 
force condensation and no _for- 
eign alcohol is formed; side reac- 
tions are minimized; and reduction 
is kept to a minimum.—Metal Hy- 
drides, Inc., Beverly, Mass. 
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Glycerine Carbonate 


Cyclic glycerine derivative is 
good source of reactive epox- 
ide, glycidol. 


A new, commercial cyclic gly- 
cerine derivative, glycerine  car- 
bonate, is a colorless, odorless mo- 
bile liquid, miscible with water and 
low molecular weight solvents. 

Some possible applications: 

e As a source of the reactive 
epoxide, glycidol, a material not 


Intricate parts .. . 


ing clear products. Combination of 
these two Plaskon assets makes pos- 
sible the extrusion of clear film, the 
blow-molding of bottles and the 
formation of intricately-shaped ob- 
jects. New nylon’s price—about 
$1.45/lb. — is competitive. — Barrett 
Div., Allied Chemical & Dye Corp., 
New York 6, N. Y. 144C 


June 1955—Cuemicat ENGINEERING 








now! 





SOLVAY Potassium Carbonate 
~D 
ed, 


in 91-94% POWDERED FORM 


© for faster dissolving! 
° for better compounding! 


NOW AVAILABLE-Solvay’s high quality Potassium 
Carbonate is produced in powdered form to mix bet- 
x] entedciad 4a adie tise oil ter with other fine materials. In addition, this new 


91-94% product is priced ively, 
other finely divided materials © product is priced most attractively 


x] Seti diabetes Solvay Potassium Carbonate produced in the 
g WORLD’S MOST MODERN Potassium Carbonate 

plant is your assurance of dependable quality! 
[A] 91-94% k,co; 
j INSPECTION SAMPLES will be sent to you without 
x] Attractively priced cost or obligation*. For samples or specific informa- 
tion about a particular use, fill out and mail coupon 


ps Packed in 100-lb., 5-ply poly- today. 
ethylene-protected bags and 
400-lb. lined barrels 


*In Western Hemisphere Countries Only 


MAIL COUPON NOW 
for Test Samples and Information 


CL ee ee ee 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y: 


Gentlemen: Please send me AT NO COST OR OBLIGATION * 
(1 Test Samples of Solvay powdered Potassium Carbonate 
( Please send specific information requested in attached confidential letter 


SOLVAY PROCESS DIVISION 


Allied ALLIED CHEMICAL & DYE CORPORATION 
Chemical 61 Broadway, New York 6, N. Y. 


BRANCH SALES OFFICES: 








Boston + Charlotte + Chicago + Cincinnati + Cleveland «+ Detroit 
Houston + New Orleans + New York «+ Philadelphia «+ Pittsburgh 
St. Louis + Syracuse 


Name 


Company 








Soda Ash « Snowflake® Crystals * Potassium Carbonate « Chlorine 
Calcium Chloride * Sodium Bicarbonate * Ammonium Bicarbonate 





Cleaning Compounds * Caustic Potash * Sodium Nitrite * Chloroform 

Caustic Soda ©¢ Ammonium Chloride ¢ Carbon Tetrachloride 

Methylene Chioride * Monochlorobenzene ¢ Para-dichlorobenzene 
Ortho-dichlorobenzene * Methyl Chloride 


Address 
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commercially available previously. 

e As an extractive solvent, e. g. 
to separate weak aromatic bases 
from hydrocarbons. 

e In reactions with ammonia 
or strong ptimary and secondary 
amines—without loss of carbon di- 
oxide—to produce glyceryl ester of 


More Iso From Oxo 


carbonic acid and its N-substituted 
derivatives. 

¢ In hydroxyalkylation reac 
tions—particularly with phenols-- 
which yield aryl ethers of glycerine, 
and with fatty acids to give glyer- 
ides.—Jefferson Chemical Co., New 
York 16, N. Y. 144B 


Third isooctyl plant goes on stream to boost 


total domestic capacity to 50 million lb./yr. 


Springing loose their first ship- 
ment of isooctyl alcohol recently 
from a new 10 million-lb.-per-year 
Oxo plant, at Wood River, Ind., 
Standard Oil of Indiana lays strong 
claim to a share of the market. And 
a good-looking market it is, too, 


what with better than 50 million 
Ib./yr. of capacity courting its 
favor. 

Esso Standard was first in line, 
in 1949, at Baton Rouge, La., with 
a 30 million Ib./yr. Oxo isooctyl 
operation (increased substantially 


since then). Gulf Oil started up 
next in 1953 at Port Arthur, Tex. 
(Chem. Eng., Aug. 1954, p. 113- 
114), has a rated capacity now of 
about 10 million lb./yr. of isoocty] 
alcohol, also by the Oxo process. 

There may soon be a fourth en- 
try: Carbide and Carbon’s big Oxo 
unit at Texas City, Tex., with a 
reported capacity of 60 million |b. 
of Oxo “chemicals” a year, plans 
isooctyl production soon. 

Output of Standard of Indiana’s 
plant will be channeled into vari- 
ous uses.* Primary outlet for iso- 
octyl alcohol is the manufacture of 
vinyl plasticizers by conversion of 
the alcohol to the desired esters. 
Priced as it is at 21¢ a Ib., isooctyl 
has a small edge over the more 
common 2-ethylhexyl alcohol 
which gives similar plasticizers. 

Isooctyl phthalate ester, because 
of its all-round properties, is the 
most popular. Mixing with decyl 
phthalate gives a less volatile prod- 
uct. 

Other isooctyl esters — adipate, 
sebacate, azelate—coming into their 
own are usually blended with less 
expensive esters like phthalate, 
phosphate, etc., to provide a plas- 
ticizer with better low temperature 
properties and lower viscosity. The 
phosphate ester by itself imparts 
good low temperature characteris- 
tics as well as improved flame re- 
sistance to vinyl products. 

Many of these esters can be 
used with other resins and elas- 
tomers, e.g. the adipate in nitrile 
rubber. 

Substantial amounts of isooctyl 
alcohol go to produce nonvolatile 
esters of 2,4-D and 2,4,5-T acids 
for use as brush killers. 

In the lubricant field, isooctyl 
sebacate, azelate, adipate, pelargo- 
nate and phosphate perform as 
heat stable, noncorrosive synthetic 
lubricating oils, hydraulic oils and 
greases for jet engines. Barium, 
zinc and other alkali metal addi- 
tives for motor oil are produceable 
from isooctyl alcohol. 

Isooctyl alcoho] offers promise as 


*Since the plant and process are 
flexible, Standard plans to produce 
other high boiling alcohols, all with 
related end uses. Decyl will definitely 
be made, nonyl may come soon, others 
are under consideration. 
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BAKER 


oo 


{+ ApAMSON 


setting’ rhe 


he mical purity 
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in C 


Since 


‘ 
IN 
ivisis 
at CHEMICAL Ovo 
GENER se : 


A GRAPHIC PRESENTATION OF 
VALUABLE INFORMATION 


Arranged for Easy Reference 
Practical, useful guide for all who buy and specify laboratory 


reagents... 


B&A LABORATORY CHEMICALS— 
Extensive alphabetical listing of 
more than 1,000 B&A reagents, 
complete with pertinent data, 
quality specifications, packages, 
etc. ... your easy reference 
guide when ordering high purity 
chemicals. 


PACKAGING SECTION —Covers dra- 
matic B&A advances in chemi- 
cal packaging . . . containers of 
light-weight plastic and other 
materials, many with special 
pour-out and other features add- 
ing to the ease, convenience and 
safety of handling reagent 
chemicals. 


STORAGE AND HANDLING — De- 
tailed information on safe han- 
dling of chemicals requiring 
special precautions . . . and for 
the preservation of their purity 
and strength. Presented in easy- 
to-use tabular form; informa- 
tion that helps insure precision 
work and continuing savings. 

PHARMACEUTIC AND ‘‘CUSTOM- 
MADE” CHEMICALS—Outlines B&A 
services on these high purity 
specialties ... the outgrowth of 


a book unique among its kind and with many 
outstanding features, including: 


long experience in producing 
chemicals to exacting specifica- 
tions in laboratory or process 
quantities. 


NEWS-MAKING INDUSTRIAL CHEMI- 
CALS— Condensed catalog pres- 
entations on time-saving, cost- 
cutting B&A Fluoborate Plating 
Solutions, B&A Electronic Grade 
Chemicals, and the “all-around” 
catalyst, Boron Fluoride. 


SPECIAL SECTIONS — Helpful infor- 
mation on product grades—B&A 
advances in labeling—shipping— 
general reference data—the B&A 
nationwide sales and distribu- 
ting network. 


Plus much more information 
iv need in your day-to-day 
aboratory operations! 


FREE to all 
qualified users and 
buyers of reagents! 
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fA Chemical Boent!’ 








Announcing 


the 1955 Edition 


of 


BAKER & ADAMSON 


“Laboratory Reagents 
and Fine Chemicals” 


Here is proof again that a catalog can be more than a 
mere listing. Baker & Adamson’s new 1955 Products 
Book is a handsomely printed, 266-page illustrated 
guide to the services, products and special facilities of 
America’s foremost producer of laboratory reagents 
and fine chemicals. It is a “must” for every pur- 
chasing agent, research director, chief chemist and 
educator who buys and specifies laboratory chemi- 
cals. For your copy—fill out coupon below, attach 
to your letterhead and mail today! 


Baker & Adamson catalog packaging 

section .. . 19 pages showing how modern 
research makes Baker & Adamson packaging out- 
standing for convenience and safety! 
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BAKER & ADAMSON PRODUCTS 
GENERAL CHEMICAL DIVISION 

ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 


{= ae 


Please send me your new edition of “Baker & Adamson Labo- 
ratory Reagents and Fine Chemicals.” 


Name Position 








Ovgenization 
Address 


City Zone State 








CHEMICALS ... 


a basis for wetting agents and non- 
ionics tailored to the growing and 
increasingly specific surfactant 
field. 
Standard of Indiana’s product is 
a 99% pure mixture of several pri- 
mary isomeric octyl alcohols, di- 
methyl hexanols being predomi- 
nant. Color is good and boiling 
range is narrow (less than 5 C.). 
146A 


Synthetic Fiber Paper 


Three to ten times stronger 
than paper from pulp or rags. 


Dacron, nylon and Orlon paper 
have been made experimentally for 
the first time. What’s more im- 
portant, though, is the fact that 
the virtues of the synthetic fibers 
—chemical resistance, high strength, 
resistance to molds, bacteria and 
light—have been successfully trans- 
planted to the papers made from 
them. 

The new papers are 3-10 times 
stronger — and have 200-times 
greater resistance to folding—than 
paper made from conventional 
pulp or rags. 

Manufacture of synthetic fiber 
paper is similar for the most part 
to conventional paper making. 
Fibers are cut in short lengths, 
slurried with water and formed in- 
to sheets on a wire screen. The 
sheets are dried, impregnated with 
bonding agents—inorganic salts like 
calcium bromide or synthetic poly- 
mers similar to the fiber under 
treatment—and finally heated and 
pressed to finished paper. 

Du Pont thinks the synthetic 
fiber paper can be made commer- 
cially, is making details of the ex- 
perimental work available to the 
paper industry.—E. I. du Pont de 
Nemours & Co., Inc., Wilmington 
98, Del. 148A 





For More Information... 


about any item 

in this department, 

circle its code 

number on the 

Reader Service 
Postcard inside the back cover. 














Briefs 





High purity graphite—total ash con- 
tent of 0.003% or less—is avail- 
able in diameters up to 23 in. 
and up to 43 in. in length. This 
purity is close to that previously 
achieved only in small-diameter, 
high purity, spectrographic rods. 
Uses for new graphite thus far: 
as crucibles and boats in the final 
purification of germanium; as 
electric furnace heating elements 
having materially longer life at 
high temperatures. — Stackpole 
Carbon Co., St. Marys, Pa. 

148B 


Salts of perlauric acid combine in 
one compound the properties of 
a soap and germicide. Various 
germicidal soaps on the market 
today are usually mixtures of a 
soap and germicide. Alkaline 
perlauric salt solutions show the 
surface-active properties of lauric 
acid soaps and have greater ger- 
micidal power than sodium laur- 
ate.—Becco Chemical Div., Food 
Machinery and Chemical Corp., 
Buffalo 7, N. Y. 148C 


Latex thickener, at concentrations 
of 1% or less, is 3 to 20 times 
more effective—as measured by 
viscosity of the final latex com- 
position—than currently available 
thickeners. Latices thickened 
with Acrysol G-110, an ammon- 
ium polyacrylate solution, have 
good storage stability, do not 
undergo phase separation or 
creaming. Viscosity stays con- 
stant with aging, is unaffected by 
high pH and temperatures. Acry- 
sol G-110 functions in the pres- 
ence of sodium, calcium and 
magnesium salts.-Rohm & Haas 
Co., Philadelphia 5, Pa. 148D 


Plastic cable made from Mylar, the 
strongest of all polyester films, 
has unusual abrasion resistance, 
will safely handle much larger 
work loads than fiber ropes. 
Mylar cable has high mechanical 
and impact strength, is imper- 
vious to water, highly resistant to 
chemicals and solvents and is 
thermally stable from 70 F. to 


more than 300 F. It may be 
spliced, as is fiber rope, and cut 
by the “hot knife” method; cut 
ends will heat seal to prevent 
raveling. — Reynolds Industries, 
Cleveland, Ohio. 148E 


Vinyl film, thicker and stronger 
than any flexible, transparent 
vinyl film now produced com- 
mercially—that’s the claim for 
Krene cast film. Ranging in 
thickness from 0.005 in. to 
0.010 in., Krene has high abra- 
sion resistance and can be flexed 
and folded without cracking.— 
Bakelite Co., New York 17, N. Y. 

148F 


Organic brominating agent that’s 
less hazardous and more useful 
in many cases than bromine and 
other brominating agents is di- 
bromodimethyl hydantoin, (ac- 
tive bromine content of 54%). 
This is the first time this type 
of organic brominating agent has 
been commercially available.— 
Glyco Products Co., Inc., New 
New York 1, N. Y. 148G 


Antiozidant designed to halt sur- 
face cracking of rubber products 
due to ozone attack, UOP 88 is 
effective even with GR-S com- 
positions which are particularly 
ozone-susceptible. UOP 88 per- 
forms well in dynamic uses— 
where coating-type antiozidants 
fail-and where relatively high 
temperatures prevail. — Universal 
Oil Products Co., Des Plaines, 
Til. 148H 


A nonselective herbicide, Baron, 
has been proved highly effective 
against almost all perennial 
grasses, as well as herbaceous 
plants, on which its been tested. 
Chemically, Baron’s active com- 
ponent is unique: both parts of 
the two-part molecule exert herb- 
icidal action, each toxic to its 
own range of vegetation. Other 
herbicide molecules are formu- 
lated with more or less inert sub- 
stances. — Dow Chemical Co., 
Midland, Mich. 1481 
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If you MUST stop Corrosion 
KEL-F PLASTIC WILL 





KEL-F Plastic Molded 
and Fabricated 
Valve Linings, 

Valve iaphragms, 
Gaskets, Ring Seals, 
Gauge Crystals, 
KEL-F Dispersion Cout 
or Laminated Lined 

Tanks, Vessels, Reactors,™ 

Piping and Tubing © 
can protect your © 
plant equipment agarm 
chemical corrosion, 


KEL-F Fluorocarbon Plastic is the best non-permeable, 
corrosion-proof material available today. It is inert to virtually 
any type of chemical attack— including mineral acids, oxidiz- 
ing agents as well as strong caustics. When nothing else will 
protect equipment, KEL-F Plastic usually will. 


HERE ARE SOME OF ITS OUTSTANDING CHARACTERISTICS: 
Temperature Tolerance 
Exhibits satisfactory properties over a temperature range 
of approximately 710°F. (—320°F. to 390°F.) 


High Compressive Strength 
Pressures of 8,000 psi result in only 4% to 5% permanent 
set. Line seals are retained longer when gaskets and O-ring 
seals are made of KEL-F Plastics. 


Non-Adhesive 
KEL-F Plastic is non-wetting even after long periods of 
immersion. Surface is anti-fouling when in contact with 
even the most viscous liquids. 
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KEL-F Plastic is a thermoplastic and easy to fabricate. It is 


* readily molded by extrusion, transfer and injection. Available 


in sheets, rods, tubing and film, it can be fabricated, heat 
formed, machined and heat-sealed by a growing list of ex- 
perienced fabricators. 
New! KEL-F Plastic Dispersions 

KEL-F Plastic Dispersions have been developed for bake- 
coating of metallic surfaces that must be corrosion resistant, 
anti-adhesive and electrically non-conductive. These Disper- 
sions can be applied by spraying, spreading or dipping. 

The full story of what KEL-F will do for you is worth having. 
Write or call for additional information. 

P. O. Box 469, Jersey City, N. J. 


AA 
KELLOGG 
wy 
SUBSIDIARY OF PULLMAN INCORPORATED 


® Registered trademark of The M. W. Kellogg Company’s fluorocarbon polymers. 
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THE M. W. KELLOGG COMPANY 


Chemical Manufacturing Division, 





built anil year were eed end to end 


THAT MEANS A BETTER PRIMARY 
ROTARY KILN INSTALLATION FOR YOU 


Traylor has averaged almost 1 Rotary Kiln installation a month for the past 

14 years. With more than 33,000 feet of Rotary Kiln construction, Traylor has 

the biggest backlog of experience in the field to draw upon in designing a kiln 

for practically any thermo-processing operation. aa: 
Traylor Kilns have been built in sizes from 314’ to 12’ in diameter; from 40’ to 

425’ in length. They are being used to process some 21 different products. 

Of the 152 Traylor Kilns built since 1941, no more than any 3 or 4 were alike. 
Most of these were built for former customers after the initial Traylor installation 
proved the advantage of ‘“‘Traylor-made”’ equipment. 

With a “Traylor-made”’ kiln the law of averages is all on your side to insure 
the most efficient, economical installation possible. Send for our bulletin 1115. GRINDING MILLS 


ROTARY KILNS, 
COOLERS, SLAKERS 


SECONDARY 
GYRATORY CRUSHERS 


TRAYLOR ENGINEERING & MFG. CO. 
751 Mill St., Allentown, Pa. 
Canadian Mirs.: Canadian Vickers, Ltd., Montreal, P. Q. 


leads to greater profits Vig oP APRON AND 
; GRIZZLEY FEEDERS 


SALES OFFICES CHICAGO SAN FRANCISCO 
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New needle-valve burettes 
use “TEFLON” to prevent 
leakage, sticking, contamination 


Two types of needle-valve burettes with valves 
made of Du Pont “Teflon” tetrafluoroethylene 
resin. (Manufactured by the Emil Greiner Com- 
pany, New York City, N. Y.) 


A new line of needle valve burettes, re- 
cently introduced, can perform titrations 
for very fine micro measurements without 
the annoyance of stopcock adjustments. 
The valve is made in part of Du Pont 
“Teflon” tetrafluoroethylene resin. “Teflon” 
resists breakage, prevents leaks and elimi- 
nates grease contamination in the stop- 
cock. This engineering material is inert to 
all industrial chemicals. Its working tem- 
perature range extends from —450°F. to 
500°F. 

Use the coupon below for more infor- 
mation on versatile Du Pont “Teflon.” 


Pump body block molded 
of ALATHON® simplifies design 


This patented “Flex-i-liner” pump fea- 
tures a body block of molded Du Pont 
“Alathon” polyethylene resin. “Alathon” 
is tough, non-contaminating, and resists 
corrosive fluids, It resists abrasive slurries. 

The manufacturer has been able to re- 
duce parts and increase pump efficiency 
with the body block of “Alathon.” Pump 
design eliminates stuffing boxes and shaft 
seals, so external leakage from these 
sources is avoided. The pump is self-prim- 
ing—needs no check valves or gaskets. And 
because “Alathon” is lightweight (sp.gr. 
0.92), the pump is easier to handle. 

Can you utilize versatile Du Pont “Ala- 
thon” for your operation? Use the coupon 
for full property data. (Pump manufac- 
tured by Vanton Pump and Equipment 
Corp., New York City.) 








Disc Rings and Sleeves of 
TEFLON” Prolong Valve Life 


Disc rings and reinforced sleeves of 
Du Pont “Teflon” tetrafluoroethylene 
resin give a tight seal against pressure 
and vacuum. They have good impact 
strength and abrasion resistance un- 
der normal conditions of speed and 
load. Toughness and flexibility are 
retained at temperatures as low as 
-450°F. “Teflon” gives .continuous 
service up to 500°F. 

“Teflon” has zero water absorp- 





FE 


bss 


tion—won’t shrink, crack, swell or 
harden because of moisture. And it’s 
inert to all chemicals except molten 
alkali metals and fluorine at elevated 
temperatures and pressures. 

These remarkable properties have 
reduced maintenance time, increased 
service life and efficiency for Durco 
Type F and Types J and K “Y” 
valves manufactured by The Duriron 
Company, Inc., Dayton, Ohio. 








“Y” valve has disc ring and stem packing of 
Du Pont “Teflon” tetrafluoroethylene resin for 
longer service, positive sealing. 


NEED 
MORE 
INFORMATION? 


CLIP THE COUPON for 
additional data on the 
properties and applica- 


gineering materials. 


| 

; | 
tions of these Du Pont en- | 
! 

l 

| 


*“Teflon,”  “Alathon,” 
“Zytel’’ and “Lucite’’ are 
registered trade-marks of 
E. I. du Pont de Nemours 


& Co. (Inc.). 
CITY 


NAMA... 
COMPANY- 


STREET... 


Durco Type F valve with sleeve of “Teflon” 
avoids metal-to-metal contact, and assures de- 


pendable service with no galling, no sticking. 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 256, Du Pont Building, Wilmington 98, Delaware 

In Canada: Du Pont Company of Canada Limited, 

P.O. Box 660, Montreal, Quebec. 

Please send me more information on the Du Pont engi- 
neering materials checked: [] “Teflon”* tetrafluoro- 
ethylene resin; [] “Alathon”* polyethylene resin; 
O “Zytel”’* nylon resin; [1] “Lucite”’* acrylic resin. 
I am interested in evaluating these materials for 
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TYPE OF BUSINESS. 
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ELEcTRIC MOTORS MR ee 
choice of leaders ay 


The Wagner line of polyphase, drip-proof general 
purpose motors—rerated to the new NEMA Stand- 
ards—pack more power into smaller frames, but 
give you the same high Wagner Quality and long 
life performance that have made Wagner Motors 
“the choice of leaders in industry” for many, many 
years. These new Wagner Motors are fully pro- 
tected in the ball bearing models. Their construc- 
tion makes them completely drip-proof — and 
virtually splash-proof. The extra large, diagonally 
split conduit box makes wiring easy. Smaller size 


or 
eG a3 a be 


Doubly Prove 


Wagner Type DP Motors 
tected by rugged, corrosio 
cast iron frames, smooth 
so that no moisture can 
them. Motor feet are ca 
tegral part of the frame fe 
strength and rigidity. 


Enclosures are drip-pro 
intakes are located at t 
the endplates — air o 

cated at the base of t 

on each side. Specid 
baffles provide prote 

stator windings. 





and lighter weight means more economical han- 
dling and installation. 


These new rerated Wagner Motors retain the 
features desired by plant engineers and mainte- 
nance men. They will operate for years without 
regreasing. But... when lubrication is necessary 
or desirable, you cam lubricate these motors because 
they are provided with two lubrication openings. 


Bulletin MU-202 gives full information—write for 
your copy today. 


AVAILABLE WITH RESILIENT MOUNTING 
—SLEEVE BEARINGS UP THROUGH 5 HP. 


These Wagner standard motors, in ratings up through 5 horsepower, can be 
used for specialized applications because they are available in sleeve bearing 
models with endplates that will take resilient mounts. 


You can look to Wagner for a complete line of standard motors for specialized 
applications. The wide range of types and sizes permit the selection of a 
standard motor for almost any need. 


Wagner Electric @rporation 


6407 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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HOW MUCH VACUUM DO YOU NEED? 


There’s no economy in buying the wrong size 
vacuum pump. That’s why Kinney has developed such 
a broad range of mechanical high vacuum pumps .. . 
more models, capacities, and types than any other 
line on the market. 

For full information on Kinney Single Stage, Com- 
pound, and Mechanical Booster Vacuum Pumps, write 


today for Bulletin V-54 ... or tell us about your 
process problems. 

Kinney District Offices in Boston, New York, Phila- 
delphia, Cleveland, Chicago, and Los Angeles are 
all competently staffed to discuss vacuum with you. 
Los Angeles office carries complete stock and has full 
service facilities. 





~ Send (ov Bullatn V54 
Ki x nN EY MFG. DIVISION 








THE NEW YORK AIR BRAKE COMPANY N 
3551 WASHINGTON STREET * BOSTON 30° MASS. 
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Chemical Processing 

is perhaps the most diverse and com- 
plicated of industrial activities.In the 
design and construction of plants pro- 
ducing alumina, aluminum, diatom- 


No matter how varied or aceous earth, magnesia, coke by-pro- 
ducts and cryolite, the KE team of 


complex the related facilities engineering specialists has earned an 
outstanding reputation. 


involved in the design and This reservoir of engineering talent is 


t ti f lant available to serve your firm. Call us 
construction Oj your new plant, ace “ete ackaglen Gt oat 


problem. 
Write today for your copy of the KE 


of experience and qualified chemical plants and processing bro- 
chure. Ask for No. 101. 





Kaiser Engineers has the breadth 


personnel to assume sole 
responsibility for the design 
and construction of 


the complete project. 





COMA 


* : * 
ka i . e i e Nn gj | Nn e e i S ..-for low operating costs 


DIVISION OF | HENRY J. KAISER COMPANY 





ENGINEERS CONTRACTORS 


@ HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, WASHINGTON, D.C. 
@ HENRY J. KAISER CONSTRUCTION CO. @ HENRY J. KAISER COMPANY (Canada) LTD., MONTREAL @ KAISER ENGINEERS INTERNATIONAL, INC. 
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GET EFFICIENT 
CENTRIFUGATION 
OF FILTERABLE 
SLURRIES WITH 


CENTRIFUGALS 


BAKER PERKINS INC. 2 


CHEMICAL MACHINERY (eo TVisitoOn SAGINAW, MIC HIGAR 
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Operation of Plant-Scale Installations* 
DEMONSTRATES BENEFITS OF 
ELECTRONIC PROCESS CONTROL 


‘American-Microsen’ Electronic Process Control Installations Now In 
Successful Operation Have Proved The Reliability, Speed, Sensitivity 
And Accuracy Of This Modern Concept Of Process Instrumentation. 


This is the electronic process control system that 
now makes it practicable to utilize the capabilities 
of process equipment far more fully than ever before. 
Revealed in actual operation of plant-scale installa- 
tions are the much discussed benefits of this new 
approach to plant instrumentation. 


Used to measure, indicate, record and control process 
variables (pressure, differential pressure, tempera- 
ture, level flow, pH, gas analysis, etc.), these instal- 
lations exhibit every essential to improve product 
quality, increase operational efficiency and plant 
productivity. 

Only the ‘American-Microsen’ System provides: 


Lag-free signal transmission using the simplest communica- 
tion lines. 

Extremely fast, accurate measurements and control re- 
sponses — sensitivity impossible to duplicate in other types. 
Installation of all controllers in the instrument room any 
distance from the process — even 30 miles or more. 

High stability that permits use of narrower proportional 
bands. 

Freedom from dirt, leakage, freeze-ups and other transmis- 
sion line problems. 

Standardized control components interchangeable at the 
panel and piug-in components on each instrument. 
Adaptability — more than one input circuit can be fed into 
a controller for cascading or programming. 

DC signal that can be fed to potentiometer recorders, digital 
read-out systems, monitors, computers, etc., so that process 
and operational data are automatically reduced to quickly 
usable form. 

Flexibility — output signal can be fed in series to any num- 
ber of receivers, without impairing accuracy. Components 
can be mounted anywhere convenient to operating and 
servicing. 

Electrical circuitry makes possible unusual control and 
measurement functions not available in mechanical systems. 
Minimum installation or maintenance investment in trans- 
mission lines, air compressors, filters, pressure regulators, 
dryers. 


*Names and locations of . p R ° Cc E 


115V.60 


A 


| age 


Steet 


installations available 
upon request. 


THE ‘MICROSEN’ BALANCE, oe 

the ‘‘nerve center” of is, i 

‘American-Microsen’ In- 

struments, is a_ simple, ! | 


electro-mechanical servo- 
mechanism. It operates on 
the force-balance _princi- 
ple to produce a high- 
level direct current signal 
that is not affected by 
any normal electrical or 
ambient condition. 
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TWO-WIRE 


TRANSMISSION 
3000 OHMS MAX. 


. TRANSMITTER. Types to transmit measurements of temperature, pres- 


sure, differential pressure, liquid level, flow, pH, oxygen concentration, 
gas analysis, etc. 


. RECORDING SET STATION. Records on strip chart or card and com- 


pares the measured variable with the control point setting. Error signal 
is transmitted to the Controller. 


. CONTROLLER. An electronic amplifier with simple feedback circuits 


to produce calibrated proportional, reset and rate control actions. 
(Rate action added by piug-in unit.) Resulting control signai is fed to 
the Manual Control Station. 


. MANUAL CONTROL STATION. Permits switching from automatic to 


manual valve operation during start-up or emergency conditions. Bump- 
less transfer from manual back to automatic operation is built into 
the instrument. Retransmits control signal to Electro-Pneumatic Valve 


Positioner. 


. ELECTRO-PNEUMATIC VALVE POSITIONER. Mountable on all standard 


pneumatically-powered valves. Transduces the signal to pneumatic pres- 
sure up to 25 psi to operate the valve with position feedback. 


Other components are available to meet your specific installation requirements. 
SEELEE om 





Step up quality of control and 
reduce the size and cost of your proc- 
ess equipment for a given through- 
put. Shorten check-out and start-up 
time. Avoid costly maintenance, For 
your new process control system, 
learn about ‘American-Microsen’ , . . 
its economic advantages today and 
in the automatic plant of tomorrow. 
Catalog 164 will give you the story. 








MAXWELL & MOORE 


INCORPORATED 


INDUSTRIAL CONTROLS DIVISION 


Stratford, Connecticut 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC TRANSMITTERS, INDICATING OR RECORDING SET STATIONS, 
CONTROLLERS, MANUAL CONTROL STATIONS AND ELECTRO-PNEUMATIC VALVE POSITIONERS. 
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Low Cost Operation 
Means More Today 
Than Ever Before 


WHO CARES ABOUT COMPETITION? You 
do, and so does everyone else. You can- 
not ignore the fact that somebody, some- 
where, is after the business thal has been 
normally yours. In the final analysis os 
of today, it's lower operating costs that 
will enable you to stay in a competitive 
market and show a profit. 

Since basic materials, labor and over- 
head remains about equal, isn't it logical 
then to look for profit-eating leaks in ovt- 
moded or inadequate equipment? One- 
obsolete unit could be costing you plenty 


Slow Speed Turbine Type Mixer 
Courtesy, International Minerals and 
Chemical Corp., Bartow, Fla. 
Weldforged Grating by Kerrigan Iron Works 





® “International’”’ 
) RIBBON MIXERS | 





in wasteful operation. Fact is, there are 
very few processing plants where pro- 
duction efficiency could not be improved, 
and usually at relatively smallinvestment. 

INTERNATIONAL Sales Engineers ore 
available, withaut cost or obligation, to 
check over your present facilities, and 
make whatever recommendations are 
necessary to reduce costs and put your 
plant in a more flexible and stronger com- 
petitive position. Why not call us, or write 
for Technical Bulletins and full informa- 


tien on any of your processing problems. 





“International’’ 


SIDE ENTERING MIXERS 





























eee 
CONTINUOUS CONICAL 
>> a 8ALL MILLS 


PORTABLE 
MIXERS 


MFRS. OF CHEMICAL PROCESSING EQUIPMENT, VENTILATING FANS, STACK FANS, AXIAL BLOWERS, BRICK, TILE, POTTERY AND CERAMIC MACHINERY 
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Superior 
Valve 


Plates are another outstanding product of the 
C. Lee Cook Company. 


Notice that the slots are milled, and that the surface 
is ground. Look at the square, smooth edges — 
made possible by the excellent machining qualities 
of the phenolic-resin surface sheets. Inspect the 
edges carefully under the magnifying glass and 
you'll see that they’re absolutely free of any cracks, 
crevices or crazing to cause erosion! 


The cross-section, right, shows the surface sheets 
of pure cotton fabric, possessing finest machining 
- qualities. Note the strong core, too — it’s designed 
to withstand constant flexing! 


R.S.V.P.!—use the coupon for more information about 
Cook’s Really Superior Valve Plates! 


C. Lee Cook Company 
968 South Eighth Street 
Louisville 3, Kentucky 


COMPANY 
Seating Pressures Since 1885 


Gentlemen: Without obligation, please send me complete 
information about Cook valve plates. 


Company 





ea 





City_ 


Artes Die. 
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Unibestos means stronger, longer lasting pipe insulation 


Amosite...the South African asbestos with long, strong, 
resilient fibers gives Unibestos Pipe Insulation greater 
strength and superior insulating ability. Built for dura- 
bility, Unibestos resists both vibrations and shock, and is 
unaffected by most acid and chemical fumes. When 
lines must be relocated and replaced, Unibestos can be 
removed and reapplied with little or no loss of material. 


Single Layer Construction Cuts Installation Costs 


Unibestos is easily handled—can be cut, mitered, for quick 
installation, requiring little pointing of joints. Unibestos 
reduces scaffolding needs, and speeds completion of job. 


Unibestos Reduces Heat Loss 
Tests prove that Unibestos single-layer pipe insulation 


160 


provides greater protection against heat loss than other 
nonfibrous double-layer insulations. 


STANDARD PRODUCTION SIZES 


Unibestos Pipe Insulation is regularly made in 3-foot 
lengths for pipe sizes from ¥2” through 24”, in standard 
thicknesses through 5”. Unibestos Block Insulation is 
made in 6”, 12”, 18” or 36” widths and in thicknesses 


from 1” through 3” in 42” increments. 


> 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street * Bloomington, Ill. 


For complete information, write 
for Descriptive Bulletin 109C. 
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et KIKK and BLUM 


bring your drawings to lite 


»--on weldments and components 


Fo: 48 years, Kirk and Blum has been 
fabricating steel components for some 

of the nation’s outstanding manufacturers 
...and maintaining their confidence 

with substantial savings in time and cost. 
Whatever the nature of your fabrication, 
you can be sure that Kirk and Blum 

will exercise the same care you demand 


of your own organization. 


Kirk and Blum maintains complete 
facilities and special equipment for the 
fabrication of sheet metals and light 
structurals. Copper, aluminum, monel, 
stainless and other alloy fabrication 

is a Kirk and Blum specialty. 

Let us send you detailed information 
on the products we have fabricated. 
Better yet, send us your prints 


for prompt quotation. 


KIRK . RLum 


MANUFACTURING COMPANY 
3208 FORRER ST. 
CINCINNATI 9, OHIO 
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why TITANIUM stops corrosion losses... 


Titanium owes its exceptional corrosion resistance to 
a tightly adherent, protective, stable film of oxide 
that forms on its surface. Protection is increased when 
oxygen or oxidizing agents c--ne into contact with this 
film. That’s why many commercial solutions have little 
corrosive effect upon titanium, since they, or oxidizing 
impurities in them, actually help to inhibit attack. 

Titanium is remarkably immune to stress corrosion 
... erosion corrosion . . . corrosion fatigue . . . inter- 
granular corrosion . . . or galvanic corrosion, including 
corrosion cells. 


REM-cRU 
TITANIUM 
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What’s more, in vital parts, titanium is often the 
least expensive material you can use. Costly valves, 
pumps and fittings, for example, stay in service many 
times longer when they are made of titanium. That 
means fewer replacements . . . less down time —lower 
over-all cost. 

REM-CRU titanium is now available in all stand- 
ard mill forms . . . and our engineers are ready to help 


you make the most profitable use of it in your plant. 


To keep abreast of the latest developments on this vital metal, 
write to Dept. C6 for the Rem-Cru Review —a free periodical 
presenting the latest technical data on titanium alloys. 


REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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I-R TURBO-BLOWER 


NEW CAT GR 


supplies 13,800 cfm for 


COKER 


at Premier’s Fort Worth Refinery 


**Photo, courtesy of Universal Oil Products Company” 


a 


Premier's new 3,000 barrel UOP 
Fluid Catalytic Cracker. 


Ingersoll-Rand steam .turbine driven 
Turbo-Blower, rated 13,800 cfm, 
46.3 psia discharge. 


Win the installation of this 3,000 barrel Cat- 
alytic Cracking unit, designed and licensed by 
Universal Oil Products Company, the Premier 
Oil Refining Company of Texas has completed 
a multi-million dollar expansion program at the 
Ft. Worth plant. The new unit permits operating 
the refinery at its crude oil capacity of 7,500 bar- 
rels a day —and provides not only the Fort 
Worth refinery but Premier’s three other Texas 
refineries with a blending stock having an F-1 
leaded octane rating of 98 to 100. 


Air for the new Cat Cracker is supplied by the 
Ingersoll-Rand steam turbine driven Turbo- 
Blower shown above, which delivers 13,800 cfm 


at 46.3 psia discharge. Other I-R equipment 
serving Premier’s Fort Worth Refinery includes 
three 165-hp JVG gas-engine-driven compres- 
sors, and a number of I-R centrifugal pumps. 


Wherever dependability and economy of oper- 
ation must go hand-in-hand, it pays to specify 
Ingersoll-Rand for your process equipment re- 
quirements. Call your I-R engineer for complete 
details. 


Ingersoll-Rand | 


13 BROADWAY, NEW YORK 4, N. Y. 


SIRI PR mate 


DIESEL AND GAS ENGINES 
163 


COMPRESSORS ¢ AIR TOOLS © ROCK DRILLS + TURBO-BLOWERS + CONDENSERS © CENTRIFUGAL PUMPS «+ 
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Choose a LINK-BELT Vibrating Screen 
for your screening job 


Sizing, Scalping, Dewatering, Rinsing . . . at LOW COST 


Link-Belt “CA” Vibrating Screen and 
non-clogging spray nozzles are combined 
for efficient washing and sizing. 


For high-capacity screening 
of a broad range of mate- 
rials—Link-Belt “CA” Vibrat- 
ing Screens are your answer. 
Concentric Action of vibrator 
mechanism imparts positive, 
uniform, circular motion to 
every square inch of the screen- 


ing surface. Centrifugally-actuated, unbalanced 
weights reduce vibration of accelerating and de- 
celerating—are easily adjusted to the amplitude 
of highest screening efficiency. What's more, live- 
ly vibrating action achieves bed stratification fast 
—assures accurate sizing, thorough rinsing, rapid 


VIBRATING SCREENS 


| dewatering. Made in a com- 
plete range of sizes to suit all 
plant capacity requirements— 
single, double or triple decked. 


Call your nearest Link-Belt office 
of write for new Book 2554. 





Here fine silica sand is effectively sized by 
a double-deck Link-Belt “UP” Unbal- 
anced Pulley type vibrating screen. 


For economical separation of 
light to medium weight mate- 
rials—choose Link-Belt “UP” Vi- 
brating Screens. Positive, high- 
frequency action over entire area 
of cloth provides maximum siz- 
ing opportunity for every particle. 
Even on the smallest cloth sizes, blinding is virtually 
eliminated. And you'll like the lower power and 
maintenance costs resulting from two-bearing sim- 
plicity. “UP” screens are available in open, semi- 
enclosed, or totally-enclosed types, 
single or multiple decks in a wide 

range of sizes. 


Get complete information at your nearest 
Link-Belt office or by writing for Book 


VIBRATING SCREENS 


a BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 
To Serve Industry There Are Link-Belt Plants and: Sales Offices in 
Au Principal Cities. Export Office, New York 7; Canada, Scarboro 
(Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 13,617 
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IDVWWES| «Ltonc TANGENT’ ELBowS 


saveo 9] 56> 


) Is 
On This Welding Piping curs : 
| 


uu “ MIDWEST “LONG TANGENT” 
2 CUT FROM 90° ELBOWS 


THIS TANGENT gh 12” FLANGED 
i i GATE VALVE 


PIPE NIPPLE 

AND EXTRA WELD — 
ELIMINATED 

ON 4 TANK 
CONNECTIONS 


12” MIDWEST 
SHORT RADIUS 12” MIDWEST TEE 
90° ELBOW 


MIDWEST “LONG TANGENT” The Problem: 


ELBOWS COST NO MORE To connect the five tanks shown in the sketch at top to 
a common 12” header. e 


THAN OTHER ELBOWS The Difficulty: 


The center-to-outlet dimension of the 4—12” tees is 
only 10”, while the shortest elbow available measures 
12” center-to-end, Thus, if standard long radius 
elbows are used next to the five tank valves, four 
short nipples and four extra 12” welds would be 
required. 


The Solution: 
By using Midwest “Long Tangent” elbows as shown in 
the blueprint, the expense of the four extra nipples 
and welds was eliminated at the cost of just one cut! 


The actual net savings made by “Long Tangent” 
elbows on this job was $156.20. 


Remember— Midwest “Long Tangent” elbows cost no 
more than regular elbows! For further information, 
write for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 


Main Office, 1450 South Second St., St. Louis 4, Missouri 
PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, and BOSTON 


SALES ale NEW YORK 7—50 CHUPCH ST. © LOS ANGELES 33—520 ANDERSON ST. 
OSTON 27—426 FIRST ST. « CHICAGO 3—79 WEST MONROE ST. 
CLEVELAND 14—616 ST. CLAIR AVE. «© HOUSTON 2—1213 CAPITOL AVE. 
TULSA 3—224 WRIG!’? BLDG. 
6820 


MIDWEST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 





Low-cost “Virginia” Liquid Sulfur 
Dioxide (SO,) has met the rigorous 
requirements of over 40 diversified 
industries. Our staff has successfully 
cooperated in applying it to products 
or processes—as a reducing, bleach- 
ing, neutralizing, or preservative 
agent; reaction medium, pH control 
or antichlor. 


+99 


“‘Virginia’s”’ position as America’s 
Number One producer of SO, largely 
stems from 35 years of accumulated 
know-how always available to our 
customers, plus unequaled production 
and shipping facilities, which always 


assure prompt and dependable de- 
liveries in any quantity—a pound or 
a tank car. 

If there’s the remotest possibility 
that an application of our SO, can 
save you time or money, improve 
efficiency, or upgrade products In 
your plant or mill, we'd like to look 
into it. Send today for our SO, folder 
—or ask to have one of our experi- 
enced field men call for consultation. 


Industrial Department, VIRGINIA 
SMELTING COMPANY, Box 21, West 
Norfolk, Virginia. 


AYAIRGINIA 


Field Offices: NEW YORK * BOSTON « DETROIT * CHICAGO e ATLANTA « ASHEVILLE 
Available in Canada and many other countries 


166 





June 1955—CuemicaL ENGINEERING 





ADVANTAGES 


. Positive drive for positive action. 

. Proportional correction — made easy by 
Sens-A-Gram. 

. Built-in 100 to 1 Variable Speed Trans- 
mission. 

. Proportional agitation in the feeder 
hopper. 

. Available with Rotolock for floodable 
materials. 

. Built-in sampling gate. 

. Single power source — no auxiliary drives 
— easily explosion-proofed. 

. Available as a stream weigher. 


INSVARINY 


A new concept in 


CONTROL 


for feeding dry materials 
by weight 


Never before has a weighing feeder attained the 
accuracy of the OMEGA HI-WEIGH — the new feeder 
with the revolutionary SENS-A-GRAM CONTROLLER. 
Because of this simple mechanical controller, the 
OMEGA HI-WEIGH provides repeat accuracy well 
within +1% ... in fact, tests prove deviation from 
actual weight is often virtually unmeasurable. If 
your processes involve feeding and proportioning 
dry materials ... either by batch or continuous 
methods ... you cannot afford to overlook the 
OMEGA HI-WEIGH with its SENS-A-GRAM CON- 
TROLLER. Write for Bulletin 37-M1, today. Omega 
Machine Co., 369 Harris Ave., Providence 1, R. I. 


MEGA ron iy FEEDERS 


DIVISION OF B-I-F 


iMNewaSTR9ES. UNC. METERS 
BUILDERS IRON FOUNDRY®PROPORTIONEERS, INC, eBUILDERS-PROVIDENCE, INC. BIE) FEEDERS 
CONTROLS 
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Wyandotte Research Laboratory 


uses w- DLATECOILS: 


to prevent coil-itis +f 


One of the finest technical laboratories in the country is the new 
Research Laboratory of Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. A key feature of this laboratory is a series 
of 100-gallon plating and cleaning tanks made of various ma- 
terials, such as rubber and plastic, which resist the actions of 
different types of chemicals. Individual tanks can be heated from 
room temperature to 212 degrees in less than an hour, by the 
Platecoil heat transfer units in the tanks. “We find Platecoil to 
be ideal because of their easy-to-clean surfaces and standardized 
performance,” reports A. W. Liger, Supervisor of Industrial Re- 
search, 
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PLATECOILG replace pipe coils 
for 50% of the cost 


% Coil-itis is the constant doctoring of wet processing tanks 
for pipe coil troubles. It can be cured easily by replacing pipe 
coils with Platecoils. Immediately, you will notice the differ- 
ence as Platecoils put new life and profits into your heat trans- 
fer processes. They heat or cool 50% faster and take 50% less 
— in the tank. They = -- = 08'507. in anitial _— and Bulletin P61 shows how Plate- 
50% in maintenance costs in addition to overcoming the limita- coils ave veplecing pipe coils at 4 
tions and operating difficulties of old fashioned and outmoded savings throughout industry. 
pipe coils. Send today for your copy. 


SLATECOIL TRANTER MANUFACTURING, inc., Lansing 4, Michigan 
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Depend on glass-lined GLASCOTE reactors 


for long lif 


In corrosive service. 


OU’LL find the longer-lasting, corrosion-resistant reactor 

for your particular purposes at Glascote. The complete 
line of glass-on-steel models includes types for laboratory . 
for pilot plant . . . for production. Each design promotes im-: 
proved performance in the specific application for which the 
reactor is built. Acid-Alkaline glass is yours at no extra cost. 
Whatever your job — whether it’s blending, mixing or gas ab- 
sorption — you’ll find it pays to depend on Glascote reactors. 


(In addition to glass-on-steel, Glascote also supplies stain- 
less steel and other alloy equipment). 


Plus these features for better service .. . 


FREE FLOW assured, because all openings 
and piping provide uniformly smooth, 
wide surfaces. Cleaning is easy, too. 


DEPENDABLE DRIVES transmit ample power 
for any processing requirement. Wide se- 
lection includes types to fit your particular 
needs. 


STUFFING BOXES provide max- 
imum performance with 
minimum maintenance. Ex- 
tra-deep design. 


VERSATILE AGITATORS incorporate three- 
blade design. Beaver-tail baffle attachment 
promotes widest variety of agitation pat- — 


terns for all processing requirements te O 


ono OD UU C 7. $, 
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ALL WELDED THERMAL JACKETING provides an 
extra-efficient method for handling heat 
or cold in processing. Jackets can be ob- 
tained for various pressures. 


Ask the representative who calls on you for all the facts about Glascote 
products — reactors, receivers, condensers, evaporators, storage tanks and 


CLEVELAND se, onto a accessory products. Or, if you prefer, write direct. Glascote Products, Inc., 
Sales offices or agents in Principal Cities Cleveland 17, a subsidiary of A. O. Smith Corporation. 


Export Sales: 
A. 0. Smith Corp., International Division, Milwaukee 1, Wisconsin 


A subsidiary of AO.Smith Corporation 


World’s largest manufacturer of glass-lined steel products 
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Glass-lined aircraft 
electrical equipment 





FOR FULL LOADS = 
ON UNEVEN RUNS 


»»eand get “More Use 
per Dollar” 


Look for a belt with engineered 
features that assure maximum 
troughability, resistance to 
gouging, tearing or ripping, and 
dependable fastener-holding 
qualities. 


Good troughing is the first thing 
to look for in an efficient, straight 
running conveyor belt on up and 
down grades. To trough properly, 
a belt must have full freedom and 
flexibility to make adequate con- 
tact with the center rollers. Con- 
ventional duck belting strong 
enough to handle the heaviest 
loads is stiff and “boardy’; does not 
trough readily and consequently 
causes load spillage . . . especially 
where belts must follow uneven 
contours, as in mining operations. 


Specify by name the one belt spe- 
cially built to resist gouging and 
tearing, to trough deep and carry 
a full load regardless of the ups 
and downs of the run. . . specify 
Ray-Man “F” Conveyor Belts. 


MANHATTAN 





paeliica maaek A2 


YY 


icfelelomee feltici il. ic) 


IMPACT RESILIENCE 


tee, 


RAY-MAN op” CONVEYOR BELTS 


The elastic nature of special 
strength members and synthetic 
outer plies (both top and bottom) 
give Ray-Man “F” Conveyor 
Belts unusual crosswise flexibility 
to trough easier. It permits deep 
loads in narrow widths and has 
exceptional flexibility around 
small pulleys for low head-room 
operations. It requires no breaker 
strip, yet resists gouging, tearing 
and ripping better than other 
constructions and holds fasteners 
under severe operating conditions. 


RUBBER 


DIVISION — PASSAIC, 


cinta MANHATTAN, 


Let an R/M representative show 
you the advantages of Ray-Man 
**F”’ as well as other R/M feature 
conveyor belts... Homocord, 
with extra cushion for shock load- 

. Ray-Man Tension-Master 
for long lifts and high tensions. 
R/M heavy duty conveyor belts 
have the exclusive ““X DC” Cover 
that greatly prolongs belt life with 
its extra protection against wear, 
tear, cuts and abrasion... gives 
*“More Use per Dollar’. 


RM-501-AG 


JERSEY 


INC. 


NEW 
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Cutaway section of 
Flexpipe Connector 
shows how core of 
seamless, tin bronze 
tubing is corrugated 
for flexibility. 100% 
tight. No packing. 
Wire braid cover- 
ing for extra 


strength. 


NOW...a new, standard 


f 


connector 


, 


to save the cost of 
special design 


FLEXPIPE* permits travel...absorbs vibration 
...connects misaligned ports in pipe lines 


Here’s a new, standard tin bronze flexible connector 
you can use to convey air, gas, oil, steam or water. 
Flexpipe Connectors have standard plated brass pipe 
fittings at each end. They permit travel, flex with 
motion, and dampen vibration. They save time and 
materials by taking the place of rigid connections made 
up on the job with elbows, couplings and short runs 
of pipe. When intermittent travel occurs, Flexpipe 
Connectors move with the pipe, relieving stresses 
which shorten the life of rigid connections. 

Flexpipe Connectors are designed for wet heating 
systems, and for trouble spots in commercial and indus- 
trial piping. Sizes, lengths, part numbers and operating 
pressures are given in the table below. 


Max. Offset Max. Max. Working 

each side of Working Pressure at 

C/L linter- Pressure at Max. Temp. 
mittent (350°F) 
travel) Psi Psi 


i) ° 
' 4 "20 850 


¥; . 
14 : 700 


Y; . 
a ; 525 


Vy; ° 
"a , 425 


y; ° 

WW, : 375 
Yy; a 

1 he t 200 
y; ° 

i la ¢ 175 

"a 


SOLD BY leading wholesale distributors who can show you 
samples and answer questions about service applications. 
For the name and address of the distributor serving your 
area, or for more detailed engineering information, write to 
The American Brass Company, American Metal Hose 
Branch, Waterbury 20, Conn. In Canada: The Canadian 
Fairbanks-Morse Co., Ltd. 55204 


*Trade Mark 





+++ Connects misaligned condensate drains ... connects finned tube radiators to steam supply 


ANACON pA 


PRODUCT 





MOVABLE 
DISCHARGER 
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DRIVE 
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SKETCH OF ZIPPER CONVEYOR 


AMERICAN CYANAMID COMPANY 


FEED 


ELEVATOR 
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a Tough Handling Problem 


S-A “Zipper” Conveyor-Elevator for Ammonium 


““ZIPPER'' is belt conveyor with rubber side- 
walls and teeth which are automatically spread, 
meshed and locked by rollers as belt travels 
past closing station. Also opens automatically. 


Chloride Ends Corrosion Troubles.... 


For a long time, handling of ammo- 
nium chloride had been a difficult 
and expensive operation for Ameri- 
can Cyanamid Company at its Bound 
Brook, New Jersey plant. 


Because ammonium chloride has a 
very corrosive effect upon ferrous 
metal, dust escaping during handling 
could cause serious damage. At the 
same time, ordinary enclosed con- 
veying systems were similarly subject 
to corrosion troubles. An S-A “ZIP- 
PER” Conveyor-Elevator provided 
the economical answer. 


Since the “ZIPPER” Conveyor-Ele- 
vator is made of rubber it is immune 
to corrosion and because it zips closed 
like a conventional slide fastener, 
corrosive dust cannot escape. The 
ammonium chloride actually travels 
through a sealed rubber “pipe line” 
that moves with the load. The am- 


monium chloride is fed to the S-A 
“ZIPPER” at two points. It is lifted 
in the sealed “ZIPPER” and carried 
to storage. Here a movable discharg- 
er, spotted by a hand winch, dis- 
charges the belt by gravity into either 
of two bins. At both feed and dis- 
charge, the only points in the “ZIP- 
PER” system where the ammonium 
chloride comes into contact with 
metal, stainless steel chutes and sup- 
porting rollers are used. Corrosion 
problems have been practically elim- 
inated. 


If you have a bulk handling problem 
where corrosion, degradation, dust or 
economical adaptation to limited 
space or plant layout is a considera- 
tion, see what an S-A “ZIPPER” 
Conveyor-Elevator system offers you. 
Write and we’ll arrange a survey— 
or send for Bulletin No. 349. 


SrepHens-ADAMSON MFG. Co. 


Engineering Division 


Specialists in the design and 
manufacture of all types of bulk 
materials conveying systems. 





3 Ridgeway Avenue, Aurora, Illinois © 


level controls—etc. 


Los Angeles, Calif. © 


Standard Products Division 
A complete line of conveyor 
accessories including centrifugal 
loaders—car pullers—bin 


Belleville, Ontario 
Sealmaster Division 


A complete line of industrial ball 
bearing units available in both 
standard and special housings 
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R CHIOMMantt- 


FIG, 2475-—Stainless 
Steel 0. S. & Y. Globe 
Valve For 150 Pounds W.P. 


FIG. 2342—Stainless 
Steel Bolted Cap Swing 
Check Valve For 150 
Pounds W.P. 


You can depend on outstanding performance 
from every valve made by The Wm. Powell 
Company, for Powell Valves have a proven 
record of long life and dependable service. 
And Powell Valves give you better value! 
They’re precision made and incorporate many 


The Wm. Powell Company, Cincinnati 22, Ohio... .. 
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FIG. 2453 DG (Sectional)— 


150-Pound Stainless Steel 
0. S. & Y. Gate Valve. 


ee TTT 


RY Fig. 1559—150-Pound Steel 
¥, © Lubricated Plug Valve. 


quality features—features that can save you 
money and give you lasting flow control. 
Consult your Powell Valve distributor. If 
none is near you, we'll be pleased to tell you 
about our COMPLETE quality line, and help 
solve any flow control problem you may have. 


109" year 
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YYy op 125,000 “/yy STEAM GENERATORS 


NO gt AT 


LION OIL COMPANY’S 


BARTON CHEMICAL PLANT 


PRINCIPAL DATA, EACH UNIT 
125,000 pounds per hour capacity. 


* The new $30 million Lion 
Oil Company's Barton Chem- 
ical Plant at Luling, La. pro- 
duces 300 tons daily of 
essential nitrogen fertilizer 
materials to boost crop yields 
and reduce unit production 
costs on the nation's farms. 


Fusion welded steam and water drums designed for 
725 Ibs. S.W.P. 


Superheater delivers steam at 750°F. total temperature. 
Water cooled furnace. 
Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built type and 
package unit type steam generators. Available in bent tube 
types and straight tube, forged steel sectional header types 
for solid, liquid, or gaseous fuel burned singly or in 
combination. Write for bulletins. 


BRANCH OFFICES: 


Wietmuming Henry Vogt Machine Co., Louisville, Ky. 


_ 


VILLE” 


New York, Philadelphia, Chicago, Cleveland, St. Lovis, Dallas, Charleston, W. Va., San Francisco 
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HOW TO SOLVE YOUR PROBLEMS IN 


Solids-Liquid 


Separation 





Authors on Solids-Liquid Separation 


How to Approach Your Separation Problem—Ju.ian C. Smiru 


Wet Screens—H. Leste Buttock 


Filters —J. M. Cuarmers, L. R. ELLEpcE ANp H. F. Porter 


Centrifugals —]. E. FLoop 
Thickeners—WitiiuM B. Gerry 


Page 176 
. Page 177 
Page 185 
Page 191 
Page 217 





Once again Chemical Engineering devotes the ma- 
jor part of its June issue to a critical and compre- 
hensive survey of some technical aspect of the unit 
operations. Our subject this time, in 64 pages, is 
a symposium of six articles dealing extensively with 
the solids-liquid separations. 

First topic of the symposium is the general prob- 
lem of how to approach the separation problem so 
as to make an intelligent choice of the best method 
to use. Each of the five remaining articles then 
takes up one general class of solids-liquid separation 
equipment, discussing its theory, application, selec- 
tion, and the types of equipment available. 


With each class of equipment it will be noted 
that the main function is to separate a solid more 
or less completely from a liquid. The function is 
not size or density separation of solids from solids, 
except incidentally, and sometimes with cyclones. 
This limitation is deliberate and its reason is that 
a separate report, in August, will deal with the 
solids-concentration operations such as classifying, 
jigging, tabling, froth and bubble flotation and 
dense-media separations. 

Cavin S. CRONAN 
Rosert B. NorvEeN 
Tueopore R. OLtve 





APPROACH TO SEPARATION PROBLEM. .177 


JULIAN C. SMITH 


Smith is professor of chemical 
engineering at Cornell, Ithaca, 
N. Y., where in 1941-2 he re- 
ceived his bachelor’s and ChE 
degrees. Until his retum to 
Ithaca in 1946, he was with 
Du Pont, in pilot plant and 
process evaluation work. Author 
of many articles, he is also ac- 
tive as a consulting engineer. 


CENTRIFUGALS .. . 217 


JAMES E. FLOOD 


Since 1950 Flood has been in 
the unit operations consultant 
roup in Du Pont’s Engineering 

rvice Division, at Wilmington. 
A 1941 chemical engineering 
graduate at Villanova, he gained 
plant operation and construction 
experience with Seagram’s. After 
Navy service he joined Sharples 
for development of centrifugals. 








WET SCREENS... 185 


H. LESLIE BULLOCK 


Consultant and professional en- 
gineer, Bullock and his company 
(Bullock-Smith Associates, New 
York) are process equipment spe- 
cialists with extensive experience 
in screening, mixing, dust col- 
lection, and munitions plant 
safety. During the War he lec- 
tured on the latter subject at his 
alma mater, Columbia. 


THICKENERS . . . 228 


WILLIAM B. GERY 


Gaining his BS at Penn State in 
1918, Gery saw service in World 
War I. In 1925, after working 
for Du Pont and Dow, and two 
years of teaching, he joined Dorr 
in sales engineering and sales de- 
velopment. Since the Dorr- 
Oliver merger he has _ been 
in Stamford as director of the 
Industrial Technical Division. 








FILTERS... 191 


J. M. CHALMERS 


Like the other authors of this 
paper, Chalmers is in the unit 
operations consultant group of 
Du Pont’s Engineering Service 
Division, Wilmington. A 1924 
BS in ME from Rutgers, he 
went into chemical plant design 
and construction, later into filter 
sales service and development. 
He joined Du Pont in 1942. 


L. R. ELLEDGE 


Much of Elledge’s industrial ex- 
perience since receiving his BS 
in ChE from Kansas in 1941 has 
been in heavy chemical process- 
ing and in solids-liquid separa- 
tion. He joined Du Pont in 
1951 and as a member of the 
Engineering Service Division is 
engaged in consultation for Du 
Pont’s industrial departments. 


H. F. PORTER 


A 1934 graduate of University 
of Utah, Porter worked until 
1950, when he joined Du Pont, 
for Wyandotte and American 
Potash. His experience in crys- 
tallizing, drying and solids-liquid 
separations led to his present po- 
sition-as supervisor of unit opera- 
tions consultants in Du Pont’s 
Engineering Service Division. 











WET CYCLONES... 234 


OSCAR F. TANGEL 


Head cf minerals beneficiation 
research at Battelle Memorial In- 
stitute in Columbus, ‘Tangel’s 
professional life has been spent 
in mining and beneficiation. A 
1932 Lafayette BS, he took his 
MS at Colorado School of 
Mines. He joined Battelle in 
1941, but was an Army Ord- 
nance captain during the War. 


ROBERT J. BRISON 


Minerals beneficiation research 
has engaged Brison’s attention 
since he joined Battelle Memor- 
ial Institute at Columbus in 
1947. Receiving his BS in metal- 
lurgical engineering in 1945 
from Queen’s College, Kingston, 
Ont., his first post-graduate ac- 
tivity was as field engineer with 
the Denver Equipment Co. 





August Report... 


In August look for a report on Solids Concentra- 
tion, by Nathaniel Arbiter, professor of mineral 
engineering at Columbia. Where the present re- 
port emphasizes separation of solids from liquids, 
the emphasis in August will be on separation of 
solids from solids in a liquid medium, via such 
operations as classification, flotation, heavy media. 
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How to Approach 


Your Separation Problems 


Solids-liquid separators are of many types, which makes selection a 


difficult problem in some cases. 


The best approach is a systematic one of 


eight main steps, leading to elimination of unsatisfactory types, 


and choice of one or more methods for further exploration. 


Julian C. Smith 


Choosing a solids-liquid separator is 
a lot more complicated than selecting 
most pieces of process equipment. By 
comparison, the choice of a pump or 
a compressor or a distillation tower 
seems simple and straight-forward. A 
multiplicity of separator types is on 
the market, many with overlapping 
functions; and to find the best one for 
your problem may be a long job. Usu- 
ally it involves fairly extensive testing 
of one or more machines—but before 
that, you have to decide which types 
show enough promise to warrant ex- 
tensive testing. 

Later parts of this Report tell in 
detail about various types of solids- 
liquid separators, how they work and 
what they will do. Here we are not 
concerned with the final selection of 
a specific piece of equipment, but with 
the ways of approaching the problem. 
You must decide which types of sepa- 
rators are worth investigating, and— 
equally important—which are not. A 
submarine works fine under water, but 
if you expect one to fly the chances 
are pretty good you will be disap- 
pointed. In the same way, some kinds 
of separators are not intended to solve 
your kind of problem. Eliminating 
those types which hold no promise at 
all can save a lot of time and waste 
motion, both by you and by the equip- 
ment manufacturer. 

The steps in the approach are as 
follows: decide what you want to do; 
establish process conditions; take rep- 
resentative samples; make simple tests; 
stabilize the variables; and modify 
process conditions, where possible, to 
give the easiest separation. Then, make 
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tentative selections of the most prom- 
ising types, and get in touch with the 
separator manufacturers. They will 
probably make additional tests. of their 
specific machines, and then recom- 
mend a unit suited as nearly as pos- 
sible to your needs. 


Decide What You Want To Do 


Deciding what you want to do may 
not be as easy as it sounds. It means 
much more than saying “I want to 
dewater 4 tons of fine solids per hour,” 
or “I need to clarify 10 gpm. of viscous 
liquid.” Yet separator manufacturers 
are often asked to quote on equipment 
with no more information than that. 
To select a separator intelligently you 
must have ‘thorough and complete 
knowledge of the separation problem, 
the process variables, the properties of 
solid and liquid, and any restrictions 
or limitations on the operating con- 
ditions. 


But even assembling all the details 
of the separation itself doesn’t com- 
plete the job. In solids-liquid separa- 
tions, more than in most operations, 
the performance of the equipment is 
strongly influenced by what goes be- 
fore and what comes after. So it is 
essential to decide what you want to 
do over-all. Not “dewater 4 tons of 
solids per hour;” but go from this 
solution, in which the solids are dis- 
solved, to this solid product—dried to 
0.5% moisture, ground to 200 mesh, 
and containing no more than 0.1% 
of soluble impurities.” The solids- 
liquid separation is only one step in 
the process. How it is done depends to 
a large extent on how the solids are 
precipitated or crystallized from solu- 
tion, and at least to some extent on 
the way they are dried and ground 
after they are out of the liquid. 

Sometimes, as when a new separator 
is proposed to replace an existing unit, 


APPROACH YOUR ‘SEPARATION PROBLEM 


Take rep ive. 
Make simple tests 
Stabilize pe 


ae 
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os 


Finally, 


IN EIGHT STEPS 


. Decide what you want to do 
eg gomacton ete 


‘Modify process. souiditicns, € necessary — 
Make tentative selections 
consult the equipment makers 





SOLIDS-LIQUID SEPARATION 


the equipment preceding and follow- 
ing the separator is already on hand. 
The new separator must then meet 
existing conditions. Even here, how- 
ever, don’t ignore the possibilities of 
changing the other operations. In 
some problems the only way to an 
effective, economical separation is 
through major changes in other parts 
of the process. 


Establish Process Conditions 


After deciding what it is you want 
to do, you should pin down, as closely 
as possible, the characteristics of the 
materials you are separating and the 
quantities involved. Some of this in- 
formation is easy to come by: you 
probably know how many tons of 
solids are involved and whether or not 
they must be washed. Other data are 
fixed by the nature of the final product 
—perhaps you are making a beverage 
that must be sparkling clear, or fragile 
crystals that must not be broken 
during the separation. 

The accompanying tabulation lists 
the information needed for the selec- 
tion of a solids-liquids separator, infor- 
mation a manufacturer would like to 
have on which to base his recommen- 
dation. It is the same information you 
need for making a preliminary selec- 
tion. So fill it in as far as you can, 
and then estimate the remaining quan- 
tities or determine them by experi- 
ment. 

Estimates of some items are nearly 
always necessary. In your approach to 
the problem, you may not have a fixed 
batch size, for example, or an oper- 
ating cycle, or a well-established limit 
of the amount of solubles allowable 
in the product. You may not yet know 
how much solid you can afford to leave 
in the liquor, nor how much wash 
liquid is required. The rule is to make 
conservative—but not overconserva- 
tive—estimates of quantities such as 
these, recognizing that they may be 
revised after you have made your tests. 

Other questions must be answered 
by experiment. Experiments are nec- 
essarily made on samples; and in 
liquid-solid systems good samples are 
so important and so hard to get that 
the next section is devoted to them. 


Obtain Representative Samples 


Suppose you ask a process super- 
visor for a slurry sample on which to 
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make separation tests. You are likely— 
if human nature is the same at your 
plant as elsewhere—to get one of two 
things: a sample of the best, most 
easily separated material the supervisor 
was able to find; or a sample of the 
worst. Neither one of them is “repre- 
sentative.” 

Of course, it’s safer to design for the 
worst conditions rather than the best, 
but by considering only the worst you 
may overlook a separator that would 
be entirely satisfactory 99.9% of the 
time. So try to get a real picture of 
the slurry as it is from batch to batch, 
from hour to hour, from week to week. 
Take several samples, at intervals as 


far apart as possible, under the most 
widely varying process conditions that 
you can. If your process operates 
batchwise, get samples made by many 
different operators. If continuous, take 
samples from all shifts. If your raw 
materials vary from time to time, be 
sure to find out how the slurry is 
affected by variations in the raw ma- 
terials. 

This sounds tedious, and it is, but 
the work can be minimized by sound 
planning. Statistical analysis of your 
test results can help a lot in setting up 
a sampling procedure. Careful work 
here really pays off in the long run; 
conversely, haste usually leads to trou- 
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Fig. 1—Six phases of sedimentation as they occur in intermittent settling.’ Flocculated 
pulps of fine light solids separate into four distinct zones, including clear liquor, pulp of 
feed consistency, a transition zone, and thickened pulp. 





Settling 4 


Separation by 








Main Paths to Solids-Liquid Separation 


r Via gravity 


Via centrifugal force (4) (6) 
Via heavy media (A) 
| Via flotation (A) 


3 On screens (2) 


Filtering 
| On filters 


Key: (2, 3, 4, 5, 6) Article numbers in this Report; (A) In August Report. 


In thickeners (5) 
In classifiers (A) 


Via gravity (3) 

Via pressure (3) 

Via vacuum (3) 

Via centrifugal force (4) 











June 1955—Cuemicat ENGINEERING 





ble. Above all, don’t run a lot of ex- 
periments on a single slurry sample 
with nothing more than a fond hope 
that it is representative. It may be the 
most easily separated material the 
plant ever made, and the separator 
you recommend may never measure 
up to the results you obtained in your 
experiments. 

But what if all you have is a 1-lb. 
sample of a new product, all that your 
laboratory has made to date? Almost 
certainly the laboratory sample won’t 
be representative of the final plant 
product. Under these conditions your 
selection of a separator will have to 
be highly tentative. You can make 


simple tests to find out what separa- 
tors might work, and plan to make 
samples in your pilot plant for more 
extensive tests. Or you may rent or 
buy a small separator to include in 
your pilot plant. 

Installation of the equipment in the 
actual process, in either a pilot plant 
or a full-scale plant, is the only sure 
way of obtaining representative sam- 
ples. We'll have more to say about 
this kind of test later. Any such tests, 
of course, require that you first select 
the most promising types of separator 
—and it is this preliminary selection 
with which we are concerned at the 
moment. 


i—Approach to Separation 
Make Laboratory Tests 


Once you have representative slurry 
samples, some simple laboratory tests 
will tell you a lot about their charac- 
teristics. These experiments fall into 
two classes, just as all solids-liquid sepa- 
rators—regardless of details—operate 
on one of two basic principles (not 
including the magnetic and electro- 
static separators, which are not dis- 
cussed here). 

These principles are: (1) settling; 
and (2) filtration. The first class set- 
tles out the solids, by gravity or cen- 
trifugal force, or causes one solid to 
sink and another to float, as in flota- 
tion or heavy-media separations. In 





I. PROCESS 


Data for Selecting a Solids-Liquid Separator 


IV. FEED PREPARATION 


. Describe the process briefly. 


--Ira™mone 


. Filtration rate on Buechner funnel: 


Make up a flow sheet show- 
ing places where liquid-solid separators are needed. 
What are the objections to the present process? 


. Briefly, what results are expected of the separator? 
. ls the process batch or continuous? 


Number the following objectives in order of importance 
in your problem: (a) Separation of two different solids 
; (6) Removal of solids to recover valuable liquor 
as overflow. ; (¢) Removal of solids to recover the 
solids as thickened underflow or as ‘dry’ cake 
; (e) Classification of 
“polishing’’ of liquid 
; (g) Concentration of solids 
List the available power and current characteristics. 


ll. FEED 


. Quantity of feed: 


Continuous process: .......... gpm.; 
Ib./hr. of dry solids. 
Batch process: Vol. 
eyele: hr. 
Feed properties: Temp ; Viscosity 
What maximum feed esteneiiamn is allowable? 


of batch: 


. Chemical analysis and specific gravity of carrying liquid. 


Chemical analysis and specific gravity of solids. 
Percentage of solids in feed slurry. 


. Screen analysis of solids: Wet 
. Chemical analysis and concentration of silidoles in feed. 


Impurities: Form and probable effect on separation. 
Is there a volatile component in the feed?.......... SER s 
Should the separator be vapor-tight?...... - Must it 


Ill. FILTRATION AND SETTLING RATES 
eels _.gpm./sq.ft. 
of filter area under a vacuum of ................in. Hg. Time 
required to form a cake .............--- ine BN sec. 
At what rate do the solids settle by gravity? 


. If the feed tends to foam, can antifoaming agents be used? 


If so, what type? 


. Can flocculating agents be used? If so, what agent? 
. Can a filter aid be used? 
. What are the process steps immediately preceding the 


separation? Can they be modified to make the separation 
easier? 
Could another carrying liquid be used? 


V. WASHING 


. ls washing necessary? 


What are the chemical analysis and specific gravity of wash 


liquid? 


. Purpose of wash liquid: To displace residual mother 


liquor; or to dissolve soluble material from the solids? 


. Temperature of wash liquid. 


Quantity of wash allowable, in Ib./Ib. of solids. 


VI. SEPARATED SOLIDS 


. What percentage of solids is desired in the cake or 


thickened underflow? 
Is particle breakage important? 


. Amount of residual solubles allowable in solids. 
. What further processing will have to be carried out on 


the solids? 


Vil. SEPARATED LIQUIDS 


. Clarity of liquor: what percentage of solids is permissible? 


Must the filtrate and spent wash liquid be kept separate? 


. What further processing will be carried out on the filtrate 


and/or spent wash? 


Vill. MATERIALS OF CONSTRUCTION 


. What metals look most promising? 


What metals must not be used? 


. What gasket and packing materials are suitable? 


“Author's Note: The form of this table is based rather 


. What percentage of the total feed volume do the settled 
closely on one used by the Merco Centrifugal Co. 


solids occupy after settling is complete? After how long? 
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Fig. 2—Filter-leaf set-up is used in vacuum filter testing. 





\ 
Closed- end \ 


~ manometer 
Vacuum pump— 








the second class the liquid is forced 
through a permeable membrane or 
septum which retains the solids. In 
settling separators the individual solid 
particles sink (or rise) through the 
liquid; in filtering separators, except 
at the very start of the operation, 
liquid must flow through a compacted 
mass of solids. 

Settling Tests—Gravity _ settling 
tests are made with a 1,000-ml. grad- 
uated cylinder, in which a well-stirred 
sample of slurry is poured and allowed 
to stand. Coarse, heavy, uniform solids 
rapidly settle to the bottom, leaving 
a clear supernatant liquid. Floccu- 
lated pulps of fine, light solids sepa- 
rate into four distinct zones, which 
are illustrated in Fig. 1 (from Perry’s 
“Chemical Engineers Handbook,” 3rd 
Fd., p. 938). Zone A is clear or 
nearly clear liquor; zone B is floccu- 
lated pulp of the same consistency as 
the feed; zone C is a transition zone; 
and zone D contains thickened pulp 
in which the flocs rest directly one 
upon another. The relative propor- 
tions of these zones vary with time, 
also as indicated in Fig. 1. The sludge 
level, between zones A and B, is read 
at intervals and plotted against time, 
giving a graph which shows when 
hindered settling gives way to compres- 
sion of the settled sludge. After set- 
tling is complete it is a good idea to 
investigate the firmness of the sludge 
by poking it gently with a glass rod. 
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Settling tests of this kind are dis- 
cussed in detail by Anable* (also, a 
new simplified method on page 232 in 
this issue—Ed.). Pulps vary enor- 
mously in their settling characteristics, 
and interpretation of the test results is 
not always easy. At least, however, 
the tests should tell you whether or 
not gravity settling is feasible, and 
give an approximate idea of the set- 
tling area required and the maximum 
density of the settled sludge. 

Let’s suppose you want to thicken 
a dilute slurry of fine solids to give 
a perfectly clear liquor. If the solids 
in your saraple settled in a few min- 
utes to a dense, firm sludge that 
doesn’t resuspend easily, and a super- 
natant liquor that is satisfactorily clear, 
chances are that gravity settling will 
do the job. If the supernatant liquor 
remains turbid for several hours, or if 
the settled solids are loose and easily 
resuspended, you probably won’t be 
able to use gravity settling on the un- 
treated slurry. 

You then have three things to try: 
modifying the feed; centrifugal set- 
tling; and filtration. 

Modifying the feed by changing the 
relative density of the solid and liquid, 
or by flocculating the solids, or by 
other means, often makes gravity set- 
tling feasible where otherwise it is not. 
We'll discuss this subject in a later 
section. 

Centrifugal force greatly increases 


the settling rate over that obtainable 
by gravity. In commercial centrifugals 
the developed force ranges from a 
few times gravity, in liquid cyclones, 
to about 13,000 times gravity in high- 
speed tubular centrifuges. You can 
make preliminary tests of centrifugal 
settling in a laboratory bottle centtri- 
fuge, using graduated tubes or bottles. 
Samples of slurry are spun for various 
times at various speeds, and the vol- 
ume of settled solids, time required for 
complete settling, clarity of the super- 
natant liquor, and the density and 
firmness of the sludge noted as in the 
gravity settling tests. Ordinary bottle 
centrifuges generate a maximum of 
about 2,000 times gravity, so you may 
be able to do better in commercial 
equipment than you can in a bottle 
machine. 

Still, tests will show you whether 
or not the application of centrifugal 
force is beneficial. Here again, modi- 
fying or pretreating the feed may 
greatly ease the separation. 

If gravity settling and centrifugal 
settling both fail—or even if they suc- 
ceed—you should make preliminary 
tests of the filterability of your sol- 
ids. Although you may think that 
settling, or filtration, is best your ap- 
proach to the problem should be to 
investigate both of them. Often they 
both work, and you should establish 
by detailed tests and economic com- 
parisons, without prejudice, the best 


June 1955—Cuemicat. ENGINEERING 





choice for your particular set of con- 
ditions. 

Filter Tests—Filtration is done in- 
dustrially in four ways; under gravity, 
vacuum, pressure, or centrifugal force. 


Your tests should take this into ac-... 
count.- Gravity filtration is usually 


restricted to wet screening and to the 
removal of traces of solids by perco- 


lating the feed through a porous filter ~~ 


bed. You can tell, almost by inspec- 
tion of your sample or by draining the 
solids on a coarse screen, whether or 


not either of these methods is appli-” 


cable to your problem. 

Tests with a Buechner funnel will 
tell you a lot about the possibilities 
of vacuum filtration. As indicated in 
the selection table, you should meas- 
ure the time required to form a cake 
of a given thickness, and the volume 
of filtrate collected in doing so. See 
how fast wash liquid can be sucked 
through the cake. Find out how dry 
the solids can be made by drawing 
air through them, and note any tend- 
ency of the cake to crack during “dry- 
ing.” If you have to filter more than 
very small amounts of solids, you 
should use canvas or woven metal 
cloth as the filter medium, rather 
than filter paper. 

If a continuous vacuum filter looks 
as if it might be the answer, you may 
want to make additional tests on a 
filter leaf, as shown in Fig. 2. You 
can make your own leaf, or obtain one 
at small cost from filter manufacturers. 
It consists of a disk of metal or plastic, 
about 4 in. in diameter, with a corru- 
gated face over which a circle of cloth 
is held by a metal band. A discharge 
pipe, threaded into a central hole in 
the disk, leads through rubber tubing 
to a vacuum filter flask, which in turn 
is xonnected to an ejector or vacuum 
pump. 

The slurry sample is placed in a 
2-liter beaker, and the vacuum turned 
on. ‘The leaf is submerged in the 
slurry, face down, and moved gently 
up and down to keep the solids in 
suspension. Filtrate collects in the 
filter flask. The time required to form 
a reasonably thick cake—say $ to in. 
thick—under a given vacuum is noted, 
as is the volume of the collected fil- 
trate. The leaf is then removed from 
the slurry and slowly turned face up. 
As air is drawn through the cake it 
may crack, or even fall off the leaf. 
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Such uncooperative tendencies should 
be recorded. If washing is required 
the leaf and cake are submerged in a 
separate beaker of wash liquid and 
the time required to suck through a 


-measured volume of wash is deter- 


mined. The cake is “dried” once 
more by drawing air through it. The 
vacuum is then turned off and the cake 
removed from the leaf by a spatula or 
by blowing gently into the filtrate 
pipe. The cake is weighed, sampled, 
and analyzed for moisture and for 
soluble impurities. 

This procedure simulates the action 
of a bottom-fed rotary vacuum filter, 
and when properly done—by an ex- 
pert—may give enough information 
for the complete specification of a 
plant-size filter. Probably you won’t 
have as much confidence in your re- 
sults as this requires, but the tests will 
certainly show you whether or not a 
vacuum filter is worth testing, and 
give some knowledge of the size of 
the filter needed. In estimating filter 
size remember that only part of the 
total filter area is submerged in the 
slurry at any one time, and that the 
total area required must be several 
times that predicted for the filtration 
cycle alone. 

The apparatus shown in Fig. 2 can 
also be used, of course, in preliminary 
tests of vacuum filter thickening. 

Pressure filtration is necessary where 
the liquid is very viscous or highly 
volatile, or where the solids are so 
fine that vacuum filtration is too slow. 
Cartridge filters and edge filters usually 
operate under pressure, as do most 
types of filter presses. Tests with a 
small plate-and-frame press, using dif- 
ferent applied pressures, will show if 
pressure filtration has promise for your 
job. In some situations you can ex- 
trapolate from vacuum filter tests to 
pressure filtration, although if high 
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pressures are needed (say 100 psi. or 
more) vacuum filtration tests won't 
tell you much. 

In pressure filtrations of slow-filter- 
ing solids don’t overlook the possibili- 
ties of precoating. Filtration rates can 
be vastly increased by this technique, 
which is discussed in the section 
headed “Modify the Feed.” 

If the solids are fairly easy to filter, 
and a low moisture content in the fil- 
tered solids especially desirable, you 
should consider centrifugal filtration. 
Tests can be made in a laboratory 
centrifugal with a perforated basket 10 
or 12 in. in diameter, and lined with 
canvas or other cloth medium. Slurry 
is poured into the rotating basket until 
a cake about 1 in. thick is formed. 
Then filtrate is recycled to the basket 
at such a rate that a thin layer of liquid 
is just visible on the surface of the 
cake. The discharge rate of the liquor 
under these conditions is the “drain- 
ing rate” of the solids. It is not always 
easy to measure the. draining rate, 
especially if the solids drain very 
quickly or very slowly, but you can 
usually make a fairly good estimate of 
it. Once the draining rate is deter- 
mined the cake is spun until no more 
liquor comes off, and the “spinning 
time” is measured. The basket is 
stopped and the cake is removed, 
weighed, sampled, and analyzed. Its 
thickness is also measured. Similar 
tests at various basket speeds and 
cake thicknesses are then made, to- 
gether with washing tests where wash- 
ing is required. The data so obtained 
will permit you to estimate the size of 
a centrifugal to do the job. A detailed 
discussion of this type of test and its 
interpretation is given in the litera- 
ture.’ 

One thing to remember in consid- 
ering centrifugal filtration is that most 
centrifugal filters are unloaded by a 





“Choosing a solids-liquid separator is a lot more compli- 
cated than selecting most pieces of process equipment. . . . 
Here we are not concerned with the final selection of a 
specific piece of equipment, but with the ways of approach- 
ing the problem. You must decide which types of separator are 
worth investigating, and—equally important—which are not. 
.. . Some types of separator are not intended to solve your 
problem. Eliminating those types which hold no promise at 


all can save a lot of time and waste motion. 


Ma 
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knife or scraper conveyor, which may 
do a lot of damage to the particles. 
Reciprocating conveyor centrifugals 
give less crystal degradation than other 
types, but when the crystals are very 
fragile or when almost no degradation 
is permissible, a vacuum or pressure 
filter may be the only answer. 


Stabilize the Variables 


In testing several different slurry 
samples you have probably found out 
the factors that favor easy separations. 
It may require some detective work, 
but often you can relate the settling 
rate or filterability of a slurry to the 
conditions under which it was made. 
Perhaps a slow rate of cooling or a 
high temperature in your precipitation 
tank gives a fast-filtering solid; per- 
haps that bad batch you found con- 
tained an impurity that occasionally 
gets into the process, but which could 
be kept out with a little more care. 
In any event it is hard to design a sepa- 
rator for widely varying conditions, 
and you should make every effort to 
stabilize the variables. The more 
closely you can standardize process 
conditions the more successful your 
installation is likely to be. 

Stabilizing the variables may involve 
more careful operation of the process, 
and perhaps closer supervision of the 
operators’ technique; it may require 
tighter specifications on raw materials; 
it may mean additional automatic 
controls. Continuous processes are 
especially amenable to automatic con- 
trol, but modern controllers are also 
adaptable to batch and intermittent 
cyclic operations. On a batch crystal- 
lizer, for example, a cyclic temperature 
controller, giving exactly the same pat- 
tern of temperature change from 
batch to batch, may result in much 
more reproducible slurries than any 
group of operators. In addition, posi- 
tive control of the cycle makes it 
easier to study the influence of process 
variables, and to find the conditions 
that give easiest separation. 


Modify the Feed 


in some troublesome separations sta- 
bilizing the process variables changes 
the feed slurry enough to solve the 
problem. In others it does not. More 
drastic modifications of the feed are 
then in order. Things to consider in- 
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clude flocculating agents, ultrasonics, 
filter aids, changing the relative den- 
sities of solid and liquid, and using 
a different carrying liquid. One other 
possible change, even more radical 
than these, is suggested later. 

Colloidal and_near-colloidal parti- 
cles either won’t settle at all or do so 
at prohibitively slow rates. When fil- 
tered they usually form a dense im- 
permeable cake. If, however, the small 
individual particles can be coalesced 
into larger flocs or aggregates they will 
settle much faster and often form a 
fairly porous filter cake. Flocculation 
is accomplished by changing or de- 
stroying the ionic cloud surrounding 
the very fine particles, or by adsorbing 
material on the surfaces to form 
bridges between particles. Only small 
amount of flocculants are needed. For 
example, if in a bottle centrifuge the 
supernatant liquid remains hazy after 
a long spinning time, try adding a drop 
or two of a solution of aluminum sul- 
fate or trisodium phosphate to the 
next sample before centrifuging. Often 
the haze will quickly disappear. Syn- 
thetic polyelectrolytes, known com- 
mercially under a variety of names, are 
even more effective. These agents are 
believed to act by adsorption (by ester 
formation or hydrogen bonding) of 
hydroxyl or amide groups on the solid 
surfaces, each polymer chain adsorbing 
on and bridging between more than 
one solid particle.’ 

Once in a while you want to go the 
other way—that is, to keep the solids 
from coalescing. In washing a precipi- 
tate by repulping it in wash liquid, for 
example, it is important to avoid floc- 
culation. This is also true when coarse 
particles are to be settled out of a sus- 
pension of very fine solids, where floc- 
culation would lead to contamination 
of the settled material. Commercial 
dispersing agents induce charges on 
the solid particles, keeping them from 
coalescing. Some agents not only keep 
fine solids in suspension, but in very 
small amounts can transform a thick 
sludge into a free-flowing, pumpable 
semiliquid with no change in solids 
content. 

The application of ultrasonics to a 
troublesome slurry may greatly change 
its properties for the better. In many 
types of system it causes coagulation 
and increased settling rates.‘ This is 
a new technique that has received re!a- 


tively little study, but which may 
well bear investigation. 

Sometimes you have to filter a slimy 
or gelatinous material, which even in 
the presence of a flocculating agent 
forms a highly impermeable cake. Fil- 
tration may virtually stop after no 
more than a thin layer of solids has 
been deposited. In this situation you 
should consider a continuous precoat 
filter, on which a layer of filter aid is 
deposited before the filtration itself 
is begun. During filtration an advanc- 
ing doctor knife peels the deposited 
solids and a thin layer of filter aid off 
the filter drum, exposing a fresh porous 
surface to the slurry. Eventually, of 
course, the operation must be inter- 
rupted and a new layer of filter aid 
deposited on the drum, but this may 
be necessary only once a day or so. 
Continuous precoat filters may now 
be operated under considerable posi- 
tive pressure, as well as under vacuum. 

In problems involving settling you 
may find it desirable to change the 
relative densities of solid and liquid. 
This can be done, sometimes, by heat- 
ing the slurry to reduce the density 
(and simultaneously the viscosity) of 
the liquid. Some solids settle much 
more rapidly hot than cold. Another 
way is to absorb air preferentially on 
the solids in a flotation cell, using a 
suitable flotation agent, to make some 
or all of the solids rise to the liquid 
surface. Still another way, also used 
most where one solid is to be separated 
from another, is to make a dense 
pseudo-liquid consisting of a suspen- 
sion of very fine particles of heavy min- 
erals like magnetite, ferrosilicon, or 
galena. Liquid media of this kind are 
used in “sink-and-float” processes for 
ore treatment. In your situation it 
may be easier to get the solids to rise 
to the liquid surface than to persuade 
them to sink to the bottom. 

You may also change the liquid by 
adding or substituting another chemi- 
cal compound. Common salt and cal- 
cium chloride are often dissolved in 
water to form dense brines; alcohols 
are sometimes used to reduce specific 
gravity. Heavy-fluid separations em- 
ploy chlorinated hydrocarbons as the 
liquid medium, avoiding water en- 
tirely. Perhaps a nonaqueous liquid 
would be the answer to your prob- 
lem. Nonaqueous suspensions will 
probably find increasing applications 
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in the future, for particles which barely 
settle in water often sink like a 
stone in liquid ammonia or sulfur diox- 
ide or other liquids. Their use involves 
additional processing problems as well 
as the expense of recovery, but in 
difficult separations the over-all eco- 
nomic picture may favor them 
strongly.. Water is the commonest 
liquid, but don’t forget that others 
exist and sometimes may be worth 
considering. 

Finally, there is the possibility 
(though the suggestion may seem like 
heresy in this Report) that you don’t 
want a solids-liquid separator at all. 
It goes back to your over-all objective. 
For example, you may want to go 
from a solution of your solids to a 
finely divided dry product. Sometimes 
this can be done in a single step, 
bypassing the crystallizer, separator, 
dryer, and grinding mill, and greatly 
simplifying the process. A drum dryer, 
for instance, will take a feed slurry 
and yield a-dry, flaky solid product 
in one operation. A spray dryer can 
handle either a solution or a slurry, 
turning out dried solids that may be 
of just the right particle size. Wash- 
ing is not possible in these devices, 
but perhaps you can modify the feed so 
that washing is not required. In any 
event, they illustrate the possibilities 
of solving a separation problem by an 
indirect approach, going around it 
with a flanking movement instead of 
overcoming it by direct attack. 


Make Tentative Selections 


After you have filled out the selec- 
tion table and read the other articles 
in this Report, you will probably have 
a pretty good idea of the best types 
of separator for your problem. You 
will know whether you want classifica- 
tion, or thickening, or virtually com- 
plete separation, and whether settling 
or filtration is the more promising 
approach. 

Sometimes the choice is obvious. If 
you want to separate a dense coarse 
solid from a lighter solid, a heavy-fluid 
separation may be clearly indicated. If 
you can preferentially adsorb air on 
one solid and not the other in the 
presence of a suitable agent, flotation 
may be the answer. If free-draining 
coarse particles are to be separated 
from finer ones, or from a liquid, or 
both, wet screening holds promise. 
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“Deciding what you want to do may not be as easy as it 
sounds. To select a separator intelligently you must have 
thorough and complete knowledge of the separation prob- 
lem, the process variables, the properties of solid and liquid, 
and any restrictions or limitations on the operating condi- 


tions. . 


. . More than in most operations, the performance 


of the equipment is strongly influenced by what goes before, 


and what comes after.” 





Gravity settling classifiers, including 
drum classifiers and rake classifiers, are 
also worth investigating. With finer 
solids, down to particles a few microns 
in diameter, classification is best done 
in continuous helical-conveyor solid- 
bowl centrifugals. 

If thickening is your problem the 
choice is less clearcut. You can use 
either settling or filtration. Gravity 
settling in large mildly agitated thick- 
eners is favored when very large 
amounts of dilute liquid are to be 
handled. More concentrated feeds may 
be economically thickened (often to 
very dense sludges) in helical-conveyor 
centrifugals. This operation might be 
more properly considered as solids de- 
watering, rather than thickening, al- 
though there is really no clear distinc- 
tion between them. Thickening is 
usually considered to be an operation 
yielding a pumpable underflow; de- 
watering gives a non-pumpable sludge 
or crystalline mass. 

Thickening may also be done by 
filtration, either under vacuum or un- 
der pressure. Filter-thickeners handle 
relatively small quantities of feed, but 
are completely enclosed and give a 
solids-free liquid, while the overflow 
from the settling machines usually 
contains some suspended solids. Also, 
filter-thickeners can handle some slur- 
ries that cannot be thickened by set- 
tling at all, either by gravity or centrif- 
ugal force. 

The foregoing operations—heavy- 
fluid separations, flotation, and thick- 
ening—are almost always continuous. 
If your problem involves the nearly 
complete separation of solids from 
liquids, especially if the solids are to 
be washed, you have a choice of batch 
or continuous methods. To compli- 
cate matters further, some machines 
are continuous with respect to one 
phase, usually the liquid, and intermit- 
tent with respect to the other. Still 


others are completely cyclic, but op- 
erate on such short cycles that they are 
readily incorporated in continuous 
processes. 

As a rough rule, batch separations 
are used when the quantities handled 
are very small; when many different 
materials must be handled in the same 
piece of equipment; or when some 
part of the operation, such as washing, 
requires a very long time. Continuous 
processing is favored when produc- 
tion rates are high and all parts of 
the operation are rapid and easy. Con- 
tinuous separators usually—though 
not always—handle only a single prod- 
uct, and are less flexible than batch 
separators. 

Continuous-intermittent separations 
occur most in clarification or “polish- 
ing” operations, in which small 
amounts of solids are removed from 
large volumes of liquid. Traces of dirt 
are removed from rayon viscose, for 
example, in high-pressure filter presses 
that need be unloaded only once a 
week. Oversize particles are thrown 
out of dye suspensions by high-speed 
tubular centrifuges. Fach centrifuge 
bowl can hold only about 10 Jb. of 
sedimented solid before discharging 
becomes necessary, but so little solid 
is removed that the bowls need to 
be cleaned only about once a day. 

When more than traces (say more 
than 1% or so) of solids are present 
in the liquid it pays to investigate ma- 
chines which discharge solids continu- 
ously, unless your production rates are 
very small. Continuous rotary filters 
and high-speed centrifuges with nozzle 
discharge or valve discharge for the 
solids may well prove economical. 
With concentrated slurries continuous 
solid-bowl conveyor centrifugals and— 
for free-draining solids—screen con- 
veyor and batch automatic centrifugals 
come into the picture. So do top-feed 
and horizontal rotary vacuum filters. 
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If you have a heavy slurry that must 
be separated batchwise you should 
consider filter presses and batch cen- 
trifugals. 

Sometimes you know for sure that 
the separation must be batchwise; 
sometimes the slurry is so easily sepa- 
rated and so large in volume that 
continuous separations are strongly 
favored. In other situations, however, 
both batch equipment and continuous 
equipment will work, and you must 
choose between them. There is no 
clearcut answer in such cases. Broadly 
speaking, if you are dewatering less 
than 300 Ib./hr. of solids, continuous 
filters and centrifugals probably are not 
economical; if you are handling more 
than 1,000 to 2,000 Ib./hr., continu- 
ous separation is probably worthwhile. 
Problems of this kind can be resolved 
only by detailed economic compari- 
sons. 

Another choice you may have to 
make is among continuous filters, set- 
tling centrifugals, and filtering centrif- 
ugals. Often all three will work, and 
may cost about the same for a given 
production rate. Your choice must 
be based on specific characteristics of 
each type, such as floor space and 
foundations required, maintenance 
costs, power, and operating attention. 
Remember, too, that filters usually give 
a cleaner effluent liquor than do set- 
tling devices, and even than continu- 
ous filtering centrifugals. The filter 
medium in a continuous centrifugal is 
a slotted metal plate or a wire screen, 
so coarse that some fine solids nearly 
always appear in the filtrate. On the 
other hand, centrifuges and centrif- 
ugals produce drier solids than any 
filter. 

Typically, if the cake from a vacuum 
filter contains 7% liquid, the same 
— when centrifuged iaignt contain 
3%; if the filter cake is 30% liquid, 
centrifuged material might be 20% 
liquid. When solids are to be ther- 
mally dried after separation this re- 
duction in moisture content may 
argue strongly in favor of centrifug- 
ing. On occasion it will even justify 
a batch centrifugal, despite added op- 
erating attention, over a continuous 
vacuum filter. 


Consult the Manufacturers 


Now is the time to get in touch 
with the separator manufacturers. 
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Parable of the Inquiring Consultant and the Reluctant Client 


In the early days of a highly confidential process, a consult- 
ant was called in to design a special reactor. ‘What are you 
processing?” he asked. ‘’Good grief, man, we can’t tell you 
that!’’ was the horrified reply. ‘“Well, what are the tempera- 
tures and pressures?”’ ‘’M-m-m—we'd better not say.’ ’’Then, 
how about materials of construction—what metals can be 
used?”’ ‘Sorry, that’s secret information!”’ ‘Fine, fine— it’s 
been a pleasant trip gentlemen. You'll get my bill shortly,’’ 
said the consultant as he reached for his hat. 








Once appraised of your interest, they 
will probably send you a form much 
like the selection table, asking for the 
details of the problem. And your 
reaction may be that they want to 
know entirely too much about your 
process, when all they are asked to do 
is quote on a separator. (But first 
read the “Parable” above before you 
decide too definitely—Ed. ) 

When you go to the manufacturer, 
give him as much information as pos- 
sible, and the complete story if you 
can. Reputable manufacturers don’t 
try to nose into your business, and 
will never violate your confidences. 
Sometimes, of course, you have to 
withhold information; but when you 
do you should expect to pay for it. 
The separator you install will prob- 
ably be less economical, less satisfac- 
tory, and much more trouble to get 
started than if you had cooperated 
fully with the manufacturer. 

The separator manufacturer will 
probably want to make laboratory and 
pilot-plant tests of his specific equip- 
ment, and will request samples. In 
supplying them you should follow 
the same procedure as in your initial 
tests, making sure that the samples 
you send are representative. If for 
pilot-plant tests they should be large 
enough to give the separator a thor- 
ough trial. Many machines work fine 
at first, but can’t keep up their good 
work for more than 15 or 20 min. 

The most fool-proof test method is 
to rent or borrow a machine from 
the manufacturer, install it in your 
plant or semiworks, and run it for a 
month or so. Such a test can be ex- 
pensive, even if the machine is fur- 





nished rent-free, and should only be 
undertaken if preliminary tests indicate 
the machine has a lot of promise. On 
the other hand, it will demonstrate 
operation on truly representative ma- 
terial; show up long-term operating 
problems; and give you operating ex- 
perience that will be valuable if you 
later install your own separator of this 
kind. Such a plant trial will also— 
if you wish—avoid divulging process 
data to the manufacturer. Even here, 
however, it is wise to tell the manu- 
facturer what you are doing, in order 
to draw on his extensive store of 
experience. What seems baffling to 
vou may be an old story to him, and a 
few suggestions on his part may spell 
the difference between success and 
failure. 

So in tackling your next separation 
problem the approach is this: Read 
the articles which follow. Decide what 
you want to do. Establish the process 
conditions. Obtain representative sam- 
ples. Make simple laboratory tests. 
Stabilize the variables. Modify the 
feed, if necessary. Make your tentative 
selections of the most promising sepa- 
rators. And finally—consult the manu- 
facturers. Tell them as much as you 
can, so that they can help you speci- 
fy the separator which is most likely 
to solve your particular separation 
problem. 
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Wet Screens occ em 


Wet screens occupy a position somewhere between settling tanks 
and filters. In suitable applications they can handle large tonnages 
continuously, with minimum floor space, cost and power. 


Wet screening provides an efficient 
method of operation for handling large 
tonnages continuously in equipment 
which requires a minimum of floor 
space and horsepower. If properly de- 
signed and selected, such equipment 
has low inaintenance costs. In some 
applications it allows great savings in 
labor compared to earlier hand meth- 
ods. Wet screening ahead of filter 
presses or centrifugals results in much 
longer runs for the final separators 
between cleanups. 

Spray washing on wet screens leads 
to continuous production and is not 
subject to dead spots or short circuits 
as in tank washing. By using screens 
with sectional decks—or screens in 
series—mother liquor can be removed 
and the retained solids spray washed 
under conditions of great uniformity. 
In handling ores, sand and gravel and 
coal, wet screening avoids the usual 
dust nuisance and permits the wash- 
ing away of clay deposits which may 
cement small particles to larger ones, 
form aggregates or contaminate the 
product. Tests are easily conducted 
at low cost and are well worth the 
trouble as new separation problems 
develop. 

In the early days of wet screening 
stationary screens were first used, and 
later rotating trommel screens. Later, 
more elaborate vibrating deck screens 
were developed, using (1) electric vi- 
brators, (2) offset weights, (3) bal- 
anced cranks, and (4) positive eccen- 
trics to produce the motions found 
most desirable for screening. 


Screen Actuators 


Electric vibrators produce a quick- 
reversing, linear motion which is usu- 
ally applied perpendicular to the screen 
surface. The most generally used fre- 
quency is from 1,800 to 7,200 per 
min., which gives a rapid motion to 
the screen surface. The amplitude is 
comparatively low and does not pro- 
duce violent agitation of the mass. 
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Rotating offset weights are used in 
several ways to produce vibrating mo- 
tion in a screen deck. The commonest 
arrangement supports the weights on 
a horizontal shaft carried rigidly on 
the screen deck structure. In the ar- 
rangement of Fig. 1 opposed offset 
weights cause reciprocating motion of 
the horizontal deck at an angle of 45° 
to the deck surface. In the more usual 
type of Fig. 2 the single horizontal 
shaft extends across the deck at its 
midpoint, either above or below it. 
In any event, the deck structure is 
supported near its four corners on 
springs, rubber buffers or cables which 
allow free motion of the structure 
when the offset weights are rotating. 

Offset weights operate on a relative 
inertia basis so that a variable load on 
the screen deck will alter the ampli- 
tude of vibration. The offset weights 
move the entire screen deck structure 
and each point of the deck has a 
closed path of motion in a vertical 
plane. The theoretical path in Fig. 1 is 
a straight line, and in Fig. 2 a circle, 
but the actual shape of the path of 
motion may vary with the method 
used to suspend the screen deck, and 
the relative position of the centers of 
gravity of the deck structure and of 


‘the offset weight unit. Heavy moving 


loads on the screen deck change the 
location of the center of gravity of 
the deck structure, with the result that 
the motion is also changed. 

In another method of using offset 
weights, the shaft is vertical and the 
deck structure is either suspended by 
a flexible mounting or supported on 
slender rods, or on spring members, 
as in Fig. 3. The mounting is kept 
as free as possible for movement in a 
horizontal plane. Rotating the offset 
weights then produces a radial or cir- 
cular motion of each point of the 
structure in a horizontal plane. In 
the type shown in Fig. 3 a second, 
tipping motion is added by the use 
of a second weight below the motor. 
With the center of gravity of the 


vibrating structure at the upper weight, 
the effect of setting the lower weight 
at various angles to the upper is to 
alter the amounts of radial and tipping 
action and thus allow adjustment of 
screen action to fit various materials. 

The vertical-shaft, offset weight 
screen originated in the old foundry 
riddles which used a U-frame sus- 
pended by a flexible connection from 
the ceiling. The motor was mounted 
near the point of suspension, with a 
vertical shaft extending downward to 
the offset-weight unit. The latter was 
mounted near the center of the screen- 
ing surface. The original rather crude 
type has been developed to include 
base-mounted, multiple-deck units ar- 
ranged for continuous production. 

In some early screens, balanced 
crank assemblies were used to raise 
and drop one end of a hinged deck 
structure. Few screens of this type 
are now in operation and the use of 
balanced cranks is now restricted to 
gyratory screens where the crank ro- 
tates in a horizontal plane. Such 
screens, as diagrammed in Fig. 4, are 
connected to the rotating crank at the 
upper end of the screen structure 
while the lower end is supported on 
parallel slides or by linkages which 
restrict the movement of the screen 
structure to a longitudinal motion 
parallel to the main axis of the screen 
deck. The motion of each point of the 
deck structure is substantially in a 
horizontal plane and varies from al- 
most a true circle near the crank, 
through irregular elliptical motion, to 
practically straight line motion at the 
lower end. Average strokes are from 
2 to 34 in. With this arrangement 
speeds of rotation are necessarily low, 
ranging from 200 to 325 rpm. 

The positive-eccentric type of vi- 
brator indicated in Fig. 5 produces a 
uniform motion in the screen deck 
structure which is not influenced by 
loading. As the eccentrics are readily 
made adjustable, screens of this type 
can be furnished for variable stroke 
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Fig. 1—Low-Head screen uses opposed offset weights, here washes tailings, recovers heavy media in iron-ore plant. (Allis-Chalmers) 


adjustment which permits close tuning 
to various operating conditions. The 
shaft which turns the positive eccen- 
trics is mounted horizontally across the 
center of the screen. When the unit 
has come up to speed, the motion of 
every point in the deck structure is 
theoretically a true circle in a vertical 
plane. Actually, there may be some 
damping from the suspension mem- 
bers and the motion may be slightly 
elliptical at the screen body ends. 
Screens with electric vibrators and 
those of the gyratory type work best 
on suspensions of low solids content 
where violent vertical motion is un- 
necessary to compact the solids and 
expel additional liquid. Gyratory 
screens have found wide application in 
scalping fibrous material from starch as 
the gyratory motion tends to ball up 
the foreign material. At the same time, 
there is no tendency to upend the 


fibers and allow them to work througlr 


the fine mesh. 

Offset-weight and positive-eccentric 
screens both have motion in the ver- 
tical plane which tends to compress 
the solids and to shake liquid from 
the oversize material. Much of the 
material dewatered by wet screening 
is of a fibrous nature and a wet, fibrous 
load on a screen tends to move as a 
single mass or mat. Therefore, a com- 
bination shaking and compressing ac- 
tion is very important in accomplish- 
ing efficient dewatering. 


Screen Application 


Wet screening, as now developed 
in the chemical, food and mineral con- 
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centration fields, is a valuable method 
both for the size separation of solids 
in slurry form, and for the separation 
of solids from liquids. It must be 
understood that wet screening cannot 
give complete separation of liquids 
from solids. This is because there is 
no appreciable pressure which will 
squeeze moisture from fibrous material 
or remove thin films of moisture held 
by surface adhesion or capillary attrac- 
tion. 

In liquid separation, the field for 
wet screening lies between that of the 
sludge settling tank and squeeze rolls 
or filter presses. In fact, wet screening 
is often used as a preliminary step to 
squeezing and filtering. The amount 
of moisture left in the solids depends 
on the surface structure and the poros- 
ity and size of the particles. Smooth, 
closely grained gravel or coal above 
5 mesh can be screened to a moisture 
content of from 3 to 10%, while fi- 
brous vegetable refuse from a food 
packing plant will hold from 85 to 
100% moisture. 

Wet screening is being extensively 
substituted for sludge settling tanks, 
primarily because of its quick, con- 
tinuous action and economy of space. 

Wet screening for solids removal 
has its greatest field of application in 
the size range up to 40 mesh, where 
screens of from 50 to 55% open area 
can be used. In these the wires are 
still of sufficient diameter to produce 
a strong structure. As the mesh num- 
ber increases and the size of the holes 
decreases, the wires have to be of rela- 
tively larger diameter, with the result 
that the open area decreases and the 


dewatering capacity is cut down. Even 
with this slight relative increase in 
wire diameter, the finer mesh cloths 
are rather weak and are prone to tear 
if not supported firmly in all direc- 
tions. Meshes smaller than 40 usually 
require reinforcing, either with a back- 
ing of heavier, larger-mesh wire cloth, 
or with perforated metal, as in Fig. 5. 
These reinforcing constructions fur- 
ther decrease the open area and reduce 
the capacity. 

Solvent and water separations from 
fibrous material can be efficiently han- 
dled on screens as fine as 120 mesh. 
Clay slips are scalped free of foreign 
and oversize material at 120 mesh, and 
milk of lime and calcium carbonate 
suspensions are scalped through 200 
mesh in our paper mills. 

From these examples, it will be 
seen that the finer-mesh wet screen has 
its best application where a suspension 
of uniformly fine particles is being 
passed through the screen to remove 
oversize or foreign material. If the 
fine material—clays, pigments and 
fillers, for example—must be retained 
by the separating surface and dewa- 
tered, we find this a job for a filter. 

A wet screen must have a mesh 
opening large enough to allow water 
to shake through it in spite of surface 
tension and the capillary attraction be- 
tween the crossed wire surfaces. Mesh 
openings of this required size are too 
large to hold back fine pigments and 
clays. Since screening is a continuous 
operation, any oversize material which 
would collect cannot be allowed to 
remain and form its own filter bed, 
as happens in a filter press. Instead, 
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it must be continuously discharged as 
oversize. The commercial limit on wet 
screening therefore seems to be scalp- 
ing at about 200 mesh. 


Operating Variables 


Operating variables are very impor- 
tant in any wet screening application. 
The various types of screens differ in 
their adjustability, but all of them can 


Offset weight on 
sie a gare shoft 


be modified in some manner to suit 
any particular type of operation. The 
main variables include: deck slope, vi- 
bration amplitude, operating speed, 
and feed rate. 

1. Adjustment of Slope — Efficient 
separation and dewatering is a direct 
function of the time taken for the 
material to pass over the screen deck. 
This time is directly affected by the 
slope of the deck. A steep downhill 


Motion usually 
elliptical 
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slope provides rapid flow. Decreasing 
the slope increases the time until the 
point is reached where the slope is 
uphill and the motion of the screen 
deck must convey the material over 
the screen surface. Where the flow is 
produced by the screen motion, it 
can, of course, be cut down by using 
a steeper uphill angle. This provides 
a very sensitive adjustment for getting 
the maximum degree of dryness. Up- 
hill operation usually is limited to 
slopes of from 4 to 5°. 

2. Amplitude of Vibration—The 
amplitude of vibration affects both the 
speed of travel across the screen and 
the dryness of the final product. The 
speed across the screen is increased 
with increase in the amplitude of mo- 
tion, provided the motion is fast 
enough to produce a throw of the 
material and is in the right direction. 
Greater water removal results if the 
speed is such that a beating action is 
obtained on the under-side of the 
moving blanket of collected solids. 

3. Speed of Operation — Speed is 
critical in most operations in regu- 
lating the rate of passage of the mate- 
rial over the deck, and in beating the 
liquid efficiently from the solids. Me- 
chanical vibrator speeds of from 900 
to 1,750 rpm. are regularly used in 
the U.S., and speeds up to 3,600 rpm. 
have been reported from England. 

4. Feed Regulation—When a wet 
screen has been adjusted to produce 
the desired separation and maximum 
dryness of the collected solids, it is, 
of course, desirable that it be operated 
at the maximum capacity. The actual 
tuning of the screen is usually done 
with a cut-down feed. Then the feed 
valve or gate is opened to a point just 
below that at which flooding of the 
screen surface appears. On screens 
operating uphill, it is easy to see the 
point where the flooding of the surface 
stops. With screens operating down- 
hill, judgment of the correct feed rate 
must be made by examining the col- 
lected solids for water content. 


Screening Surfaces 


A great variety of screening surfaces 
is available for wet screening, includ- 
ing woven plastics, woven wire, rod 


Fig. 2—Offset-weight vibrating screen of 
stainless steel separates starch slurry from 
coarse fractions in corn milling. (Link-Belt) 
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screens of the Wedge-Bar and B-Z 
types, and perforated metal. The 
screen material should be strong, with 
a minimum of stretch on insertion, 
as well as corrosion and abrasion re- 
sistant. The percentage of open area 
is very important, since capacity varies 
directly with this figure. In square- 
weave cloths, open areas of from 45 
to 55% produce good results. At the 
same time, the cloth is sturdy in all 
meshes up to 100, even with this large 
percentage of open area. 

In all woven materials, the strands 
and the weave should be smooth to 
reduce the tendency of solid material 
to stick and build up, thus producing 
blinding. Special weaves, such as elon- 
gated slot wire, are available for some 
troublesome materials. Woven wire 
screens finer than 100 mesh and of a 
reasonable percentage of open area— 
say, above 37%—must be made of ex- 
tremely fine wire so that they are 
really very delicate. Such screens must 
be supported either on coarser wire 
mesh, perforated metal or bar screens. 


Types of Wet Screen Use 


Many industries use wet screening 
for different purposes at various poitits 
in their plants. Therefore, a division 
of screen applications on the basis of 
desired results will probably give a 
better picture than a division according 
to industries. It must be understood 
that there is no clear-cut line between 
the various applications of wet screen- 
ing, since one application will blend 
into another in actual plant practice. 


He: ‘ever, such a division on the basis 
of .-sired results may be made under 
five categories, as follows: 

(1) Screening for solids sizing, as 
in the wet screening of sand and gravel, 


ores and coal; (2) screening for solids. 


scalping, as in the starch industry, 
where fibrous material is removed from 
the wet slurry on relatively coarse 
mesh; (3) screening to obtain the 
cleanest solid product, as in the manu- 
facture of TNT, synthetic rubber and 
starch; (4) screening for the maxi- 
mum recovery of solids and the great- 
est clarity of liquid, as in the paper- 
mill screening of white water, the 
screening of fish and vegetable oils, 
and of plant waste; and (5) screening 
to obtain the maximum recovery of 
liquid product, as in the separation of 
liquid extracts in pharmaceuticals, 

The fourth and fifth categories 
above may appear very similar until 
we realize that in screening to remove 
maximum solids and produce a clear 
liquid, we must not use a violent 
screen action which might break down 
solids aggregates so that small particles 
could go through the mesh. However, 
in screening for maximum recovery 
of liquid product, a violent action 
must be used and the valuable liquid 
subsequently filtered or centrifuged to 
remove fine solid particles. 


Wet Screen Construction 


In general, screens which operate 
with a downhill slope do not deliver 
as dry a solids product as those oper- 
ating uphill. This comes from (1) the 


tendency of the separated liquid to 
flow down the wires and strike through 
from the back of the screen, and (2) 
from the rapid flow of liquid down 
the front of the screen before it has 
time to flow through the mat of 
solids. 

Screens supplied with hot, wet ma- 
terial, from which a portion of the 
water may flash into steam within the 
screen compartment, should be vented 
so that there can be no generation of 
pressure under the screen deck to in- 
terfere with the flow of the liquid 
through the mesh. Enclosed units 
should never discharge into unvented 
pipe lines or tanks where positive 
pressures may be built up, since this 
will tend to decrease or stop the flow. 
Suction in the discharge lines should 
also be avoided, as this will sometimes 
cause the oversize solids to stick to 
the upper surface of the screen until 
complete blinding results. 

Efficient uphill-conveying screens 
will deliver many sorts of solids to the 
upper end of the screen deck so dry 
that they will not flow freely from 
the unit. This requires use of a short, 
smooth lip discharge extending across 
the full width of the screen deck to 
avoid stoppage of the flow. 


Screen Cost Estimating 


Required size of screens and their 
approximate cost is best estimated 
after running actual tests on the ma- 
terial to find screen area that will be 
needed. However, this can be fairly 
closely estimated from screening data 











on similar materials, or from records 
of other mesh separations on the same 
material. Table I gives rough screen 
capacity on a considerable range of 
wet materials. If plant-scale screening 
rates must be estimated without tests, 
then a careful screen analysis of the 
material should be made to determine 
how much material will go through 
each screen, and how much near-size 
material is present to slow down 
screening rates. 

To estimate screen cost after finding 
the screen area needed, we first deter- 
mine the bare-screen cost range for a 
single-deck screen of required area, 
then add a suitable percentage for 
various refinements if needed. From 
the screen type and kind of service 
we find whether the duty is light, 
medium or heavy, and from that, find 
the motor horsepower needed. The 
cost of the fabricated screen decks is 
then estimated from the kind, mesh, 
and area of screen required. Total 
screen cost is then the sum of the 
bare screen cost, plus refinements, 
motor drive, and screen wire decks. 

To determine the bare-screen cost 
range we use Fig. 6a on which the 
minimum-cost curve applies to the 
simplest single-deck screen of open 
construction, while the maximum-cost 
curve applies to a single-deck screen 
of open construction provided with 
adjustable slope and stroke, demount- 
able screen decks, and all-metal con- 
struction, Standard screens are avail- 
able within the price range indicated 
by the two curves. The cost to be used 
must be determined for any given 
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Fig. 4—Gyratory screens give motion in horizontal plane. 





screen area through knowledge of the 
degree of refinement that will be re- 
quired. 

The following points may help in 
making a price selection. Rough scalp- 
ing and dewatering usually require 
open units of fairly simple construc- 
tion. Open units are generally satis- 
factory for wet sizing, but the con- 
struction must be water-tight and the 
motion suitable for conveying the sol- 
ids to the discharge. Some materials 
may splash badly under intense vibra- 
tion and hence require an enclosed 
screen. Ordinary construction is suit- 
able if there is no problem of frequent 
cleaning, rancidity or decay; but for 
such problems the screen should have 
a smooth interior, preferably with tu- 
bular cross members and filleted joints, 
while screen cloths should be easily 
removable for cleaning. 

In addition to the basic cost from 
Fig. 6a it may be necessary to add a 
percentage for additional features. For 
the following changes, increase the 
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Fig. 5—Positive-eccentric Gyroset screen here removes foreign matter 
from 50% clay slurry. Fine-mesh screen cloth is reinforced by 
sweating onto a backing of perforated metal. (Productive Equipment Co.) 


basic cost by the indicated percent 
ages: (1) 15% for two-deck construc- 
tion; (2) 30% for three-deck construc- 
tion; (3) 124% for a hopper bottom 
with discharge port; (4) 25% for 
totally enclosed construction, with 
hopper bottom and discharge port. If 
the unit is to be all-stainless-steel cori- 
struction, multiply the final cost for 
the basic screen plus refinements 
by 2.2. 

Costs from Fig. 6a include the nec- 
essary screen and motor pulleys and 
the V-belting, but not the motor or 
motor control. Motor cost is found 
from standard cost data after deter- 
mining the required horsepower for 
the size and duty of the screen. The 
latter may be found from Fig. 6b, 
once the severity of duty is estimated. 
Table II gives a method of estimating 
the severity of duty. From the table 
pick the six “factor numbers” apply- 
ing to the type of screen and the 
service. Add these to obtain an “in- 
dex number” which shows the severity 
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Fig. 6—Rough estimates of wet screen costs can be made with these four charts and use of Table II. 


Table I—Approximate Wet Screening Capacities on Various Materials 


Materia! 


Pea gravel, sand 
Soft coal fines 
Coal sludge 


Synthetic rubber, 5% solids.............. 


Tomato juice 
Cannery waste 

Yeast 
Packing house waste 
Artificial latex 


Clay slurry 
CaCO; suspension 
Milk of lime 


of the duty. Index numbers less than 
15 are considered light duty, those 
tween 15 and 36 medium duty, and 
those above 36 heavy duty. Fig. 6b 
gives a curve for each of these duty 
ranges. 

Screen cloth costs are not included 
in Fig. 6a owing to their great varia- 
tions. Fig. 6c gives average costs per 
sq. ft. for standard mesh ranges of 
steel, tinned steel, market grade 
bronze, and stainless, nickel and 
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Capacity Per 
Sq. Ft., Hr. 


2 1/2 tons 
3/4 tons 
1/2 tons 
417 gal. 
480 gal. 

2,400 gal. 
160 gal. 

1,800 gal. 
180 gal. 

36 gal. 

3,240 gal. 
375 gal. 

1,000 gal. 
300 gal. 


Mesh 
3/16-1/2 in. 
12 


Monel wire cloth of about 50% open 
area. From the wire cloth cost per 
sq. ft., the cost per sq. ft. of a fabri- 
cated screen deck in place in the 
screening unit can be estimated by use 
of Fig. 6d. 

These costs are necessarily rough, 
although they are fairly accurate in 
covering the cost of cutting -to size, 
binding, edging and shipping. Very 
fine meshes require reinforcing when 
used in units 2 ft. wide, or wider. 


Table Il—‘‘Factor Numbers” for Screens 
Factor 
Number 


Speed: Less than 1,000 rpm... .. 
1,000 to 1,350 rpm......... 
Over 1,350 rpm...... ay 


Slope: Over 15° downhill....... 
0 to 15° downhill 


Vibrator: Crank, horiz. plane... 
Offset weight 
Positive eccentric........ ‘ 


Construction: Open 
Bottom hopper only 
Totally enclosed........... 


Service: Dry 
Wet, crystalline solids 
Wet, fibrous solids 


When made of Monel, nickel or stain- 
less steel, decks should be figured at 
$12-$18 per sq. ft. Special decks, such 
as those of parallel-bar stainless steel 
construction, can be figured at $13- 
$16 per sq. ft. 
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The authors have included a considerable amount of know-how in 


this comprehensive treatment on filtration. The approach is practical and 
logical, emphasizing latest designs and operating techniques. 


A practicing chemical engineer 
faced with a filtration problem quickly 
realizes one important fact. He can- 
not sit down and design a filter from 
basic equations, as he would a distilla- 
tion tower or a heat exchanger. 

Instead he must rely on technical 
assistance from filtration equipment 
manufacturers, on his knowledge of 
what equipment is available, and on 
his background of information as to 
what the equipment can—or cannot— 
do. 

We have attempted, in this article, 
to provide information which will as- 
sist the practical engineer with his fil- 
tration problems—to improve his abil- 
ity to select, size, specify and operate 
filtration equipment efficiently and 
safely. 

This does not minimize the valu- 
able assistance available from the 
equipment manufacturers. However, 
it is necessary, in many situations, to 
form conclusions entirely independent 
of outside assistance. Or at the very 
least, to size up a job roughly, before 
contacting a manufacturer. 

Later on, the manufacturer’s recom- 
mendations should be carefully evalu- 
ated. 

We emphasize newer types of 
equipment here. And more recently 
developed features of conventional 
equipment which have not previously 
been fully covered in the literature. 
Discussion of older: types, already 
described in handbooks and catalogs, 
is kept to a minimum. 

We also emphasize continuous 
vacuum filtration. Best present day 
practice in chemical plants leans more 
and more toward this type of opera- 
tion on large scale production. There 
are many more variations and com- 
plications in all phases of continuous 
vacuum filtration work, than in_ the 
simpler and more straightforward 
batch operations. 

In an article of this kind, it is im- 
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possible to cover all types and varieties 
of filters. Omission of any filter 
should not be construed as an indica- 
tion that such a unit cannot be com- 
petitive with those described. 





Filtration Theory 
Filter Selection 
Filter Equipment... . 











Filtration Theory and Research 


In discussing filter theory, one 
point should be emphasized—the vast 
majority of filters continue to be in- 
stalled on the basis of empirical labo- 
ratory or pilot plant tests. These tests 
are designed to determine slurry filtra- 
tion characteristics after a preliminary 
selection of filter type has been made. 
This preliminary selection may be 
based on previous knowledge or ob- 
servation of the material; or, if neces- 
sary, on high-spot laboratory tests. 

The major contribution of theory 
to the work of the practical filtration 
engineer still lies in the field of inter- 
pretation of such tests to: (a) deter- 
mine the optimum cycle and (b) pre- 
dict effects of changing operating and 
process conditions on existing equip- 
ment. 

An adaptation of Poiseuille’s equa- 
tion is generally considered to be the 
basic cake filtration equation: 

Rae “S.C 
A dé (aW/A + Ru) pu 
where V = volume filtrate. 
A = filtering area. 
6 = time. 
Ap = total pressure drop through 
cake and filter medium. 
= filtrate viscosity. 


weight dry cake = wV, where 
w = weight of cake forming 
solids per unit volume of 
filtrate. 


average specific cake resist- 
ance. 


pressure drop other than 
through cake (resistance of 
unit area of filter medium, 
pressure drop in piping, etc.). 


Ze = gravitational conversion fac- 
tor. 


Bellas (Perry, J. H., “Chemical Engi- 
neer’s Handbook,” 3rd Ed. McGraw- 
Hill Book Co., Inc.) and others have 
thoroughly examined this equation 
under different filtration conditions to 
show how it can be used to predict 
effects of process changes and to inter- 
pret test work. This material need not 
be repeated here. But since it repre- 
sents a practical and useful tool it 
might well be consolidated as a gen- 
eral set of rules. 

¢ For incompressible cakes (i.e., 
granular beds which do not consoli- 
date under pressure) the filtration rate 
is directly proportional to the viscos- 
ity, to total amount of cake or filtrate, 
and to the specific filter cake resist- 
ance. 

¢ For the theoretical case of a 
highly compressible cake, where the 
average specific cake resistance (a) in- 
creases directly with the pressure drop 
(Ap), the filtration rate would be in- 
dependent of pressure. 

¢ Most cakes encountered in 
chemical work are compressible to 
some extent between these extremes. 
At the present time the exact variation 
of a with Ap can only be determined 
experimentally for a given feed sus- 
pension. But in general the more 
flocculated the suspended solids, the 
more compressible the deposited filter 
cake. 

¢ The average filtration rate dur- 
ing a cake filtration is inversely pro- 
portional to the amount of cake de- 
posited. 

¢ Filtration rate is inversely pro- 
portional to the ratio of solids to fil- 
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trate. Rate of cake formation is di- 
rectly related to this ratio. 

¢ The above rules assume that 
filter medium and other hydraulic re- 
sistance (R,,) is negligible as com- 
pared to cake resistance. This is most 
often the case in cake filtration. 

¢ When a constant pressure test 


is run on a slurry a plot of —4¢ 

AV/A 
(as ordinate) against V/A (as abscissa) 
results in a straight line with slope 
uw/2Ap. The intercept of this plot 
on the vertical axis is ¢R,,/Ap. When 
#, W, and Ap are known, a and R,, 
can be calculated by: 


= & 2Ap - (slope) 
Bw 


A 
Rn = — X (vertical intercept) 


¢ The affect of pressure is de- 
termined by running tests at other 
pressures and calculating the corre- 
sponding a and R,, values. 

Usually a varies with pressure, and 
the variation has been shown to be a 
complex one which cannot be plotted 
as a straight line. Therefore, it’s not 
safe to extrapolate a plot of a vs. Ap 
very far beyond the pressure range 
covered by experiment. However, it 
has been shown that R,, varies nearly 
in proportion to a and that it is usu- 
ally safe to estimate R,, equivalent to 
0.1 a. 


Recent Developments 


More recent and more rigorous ap- 
proaches to filtration theory have been 
discussed by Miller (Miller, S. A., 
Chem. Eng. Prog. 47, No. 10, p. 
497, 1951). Such work is of great im- 
portance in furthering the under- 
standing of basic filtration mecha- 
nisms. But the application of a more 
rigorous theoretical approach in prac- 
tical filtration has not been wide- 
spread. 

A relatively recent development in 
filtration research, with direct prac- 
tical value, is the compression-perme- 
ability cell technique described by 
Grace (Grace, H. P. Chem. Eng. 
Prog., 49, pp. 303-318, 367-377, 427- 
436, 1953). In applying this tech- 
nique, a single cake is formed in the 
cell by filtration of the slurry at 1 to 
2 in. of Hg vacuum. This cake is 
then subjected to uniform mechani- 
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cal pressure from a porous-ended pis- 
ton, while filtrate is passed through 
the cake under a small gravity head. 

Measurements of specific cake re- 
sistance, cake porosity, and effective 
specific surface are made as the me- 
chanical pressure on the cake is in- 
creased stepwise by application of 
weights or by use of a press. With 
such knowledge available for a parti- 
cular slurry, it’s possible—by means 
of the standard filtration equation— 
to explore a wide range ‘of filtering 
conditions by calculation. Only the 
basic data for the single compression- 
permeability run is needed. 

This technique is useful particu- 
larly in the early stages of a filtration 
problem. At this point enough may 
not be known about the slurry to 
indicate whether vacuum or pressure 
is the best choice; or enough material 
may not be available for conventional 
filtration tests. Also, this technique 
is very useful in quantitatively charac- 
terizing the feed suspension, and 
changes in this feed suspension which 
occur with changes in preparation. 


Theory of Filter Media 


Another field of practical filtration 
research, which is quite useful, is that 
of filter media evaluation. The devel- 
opment of many new synthetic fibers 
in the past several years has made 
filter media available with much im- 
proved chemical and temperature re- 
sistance. On the other hand the prob- 
lem of filter medium selection has 
been greatly complicated—hundreds 
of new styles and designs have been 
introduced. In many cases a single 
medium will be offered by numerous 
vendors under different designations. 

Grace has described (“Structure 
and Performance of Filter Media, 
Part 1 and 2,” 21st Annual A.I.Ch. E. 
meeting, Dec. 12-15, 1954, N. Y.) 
a selection procedure based on labora- 
tory measurement of average pore 
size, size of maximum pore, pore 
size distribution, air and liquid per- 
meability, and several other character- 
istics. This knowledge has made it 
possible, by preliminary selection; to 
greatly reduce the number of media 
for actual test work. 

There is a long-range objective of 
filter media research. This is towards 
development of specifications for a 
relatively small number of weaves and 


constructions in the available mate- 
rials. These specifications would 
cover the entire filtration range. This 
would tend to eliminate the many 
duplicate styles, the continual intro- 
duction of new styles, and the discon- 
tinuance of established styles. Grace 
has taken the first step toward this 
objective. He has determined the 
effects of filter medium construction 
on the pore size distribution. And 
he has evaluated filtration perform- 
ance of many representative filter 
media. 


Laboratory Test Work 


As stated at the beginning of this 
section on theory and research, most 
filters are installed on the basis of 
empirical tests. It, therefore, will be 
useful at this point to discuss such 
test work briefly. Preliminary to 
actual test work, it is always important 
to define the filtration problem and 
to record all readily available informa- 
tion. This is shown in the convenient 
questionnaire form which can be used 
for this purpose. All of the informa- 
tion listed may not be readily avail- 
able. In fact all of it may not be 
essential to a solution of the particular 
problem. However, it provides a con- 
venient check list for getting as much 
pertinent data as possible. 

Usually either vacuum or pressure 
filtration is decided upon before final 
testing. In the case of continuous 
vacuum filtration, simple laboratory 
leaf tests are generally used. Since 
such tests are relatively short and easy 
to perform, it is usually best to make 
quite a few runs to fully explore the 
variables. 

The most important consideration 
here is the closest duplication possible 
of the proposed filter cycle in order to 
determine the limiting variable on 
filter capacity. This can be either cake 
forming time, washing time, or cake 
dewatering and drying time. A sufh- 
cient number of runs should be made 
(usually four or five) for each of these 
parts of the cycle so that basic curves 
can be plotted. 

It is necessary first to determine the 
minimum time to form a discharge- 
able cake, under varying vacuum 
levels. Using this cake forming time, 
at optimum vacuum, a series of wash- 
tests are made. This establishes the 
number of wash displacements and 
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the time for the degree of purity re- 
quired. Finally, a third series of tests 
is made to determine the time re- 
quired for drying the cake after wash- 
ing. This information—coupled with 
a knowledge of filter design and oper- 
ating principles—permits the de- 
termination of the optimum over-all 
filter cycle and size of filter equip- 
ment. 

For pressure filtration, tests require 
more complicated equipment, take 
longer to perform, and are more diffi- 
cult to observe. Therefore, a mini- 
mum number of constant pressure 
tests are usually run. And the results 
are interpolated and extrapolated to 
calculate the optimum cycle and oper- 
ating conditions. These data can be 
used to approximate cycles for con- 
stant rate filtrations. And (though 
more complicated) also used for the 
case of feeding a pressure filter with 
a centrifugal pump, where rate and 
pressure both are constantly changing. 
In batch pressure filtration either fil- 
tration rate or cake-holding capacity 
may be limiting on filter size and 
cycle time. 

The compression-permeability cell 
technique is a tool which can be effec- 
tively applied to pressure filtration test 
work. 

Only a single, simple test is neces- 
sary to predict performance under any 
pressure conditions, or with any type 
of filtration feed cycle. 


Sizing the Equipment 

Safety factors, applied when sizing 
either vacuum or pressure filters based 
on laboratory work, may vary from a 
low of 20% to 100%. The actual 
value will depend upon how repre- 
sentative the tested sample may be; 
probable variations in slurry filter- 
ability and production rates; and some- 
times sizes of available commercial 
equipment. 

Probability of plant expansion is 
often a factor in sizing equipment, 
especially where potential capacity 
may be made available by a relatively 
small incremental cost in process filter 
equipment. 

Pilot plant investigations are some- 
times justifiable on the basis of lower- 
ing the safety factor. Such investiga- 
tions are also useful to explore possible 
difficulties not readily evaluated with 
laboratory tests—cloth blinding, cake 
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Filter Questionnaire 
Reason for study: 


; Improved quality 
New facilities; New process 


Desired filtration functions: 
Recovery of: Solids ; Liquids ; 
Solids: Max. dryness ; Washed 
. Thickened 
Filtrate: Clarity........; Min. dilution 


Process description: 


Wretntin Fiathhe ais ip a Name of product 
Continuous: Max. rate......../hr.; fitsy étsice hr./day 
Batch: lb./batch; hr./batch; batch/day 


Functional process description (detail on flowsheet) 
Existing method: 


Desired method: 
Alternative method: 


Hazards: 


Value of materials: 


Utilities: Electric Steam Comp. air Fresh Water Cooling 
Units: 
Cost: 
Filter media 
Existing: 
Alternates: 
Filter aid: (Name) Supplier 
Precoat Ib./sq.ft.; Admix.............lb/gal. 


Slurry conditioners: 


Feed pump: 

Solids size & form: wt.%<1u 
250-100 mesh ; 
Crysta!line ; Gelatinous 
Flocs........; Discrete 


Slurry characteristics: Thin...; Thi ; ; Uniform 
Settles 


Cake characteristics: Compressible 
Not easy 


Materials of construction: 
Recommended: 
Altermates: 

Notes: 
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discharging, wash liquor run-off, etc. 
Nevertheless a high percentage of the 
filters installed on new processes are 
based on laboratory test work only. 


How to Select a Filter 


Even rough preliminary selection 
of a specific filter type is a complicated 
and involved process. A large number 
of factors must be considered. It is 
quite difficult to describe all of these 
factors in their proper light since rela- 
tive importance varies widely in differ- 
ent filtration problems. However, 
we've tried in this discussion to give 
an engineer—when confronted with 
a filtration problem—a better insight 
into the important work of judging 
which filter appears to be the best 
answer. This, then can form the firm 
basis for work which follows: choos- 
ing, sizing and specifying a particular 
filter. Of course, this firming up can 
be done with the assistance of filtra- 
tion equipment manufacturers. Or it 
can be done independently. 


What Are the Factors Involved? 


There are five major factors which 
determine the most economical filter 
selection. They are: (1) slurry filter- 
ability or cake formation characteris- 
tics; (2) production level; (3) re- 
quired process conditions; (4) required 
process results; and (5) materials of 
construction. Any one of these, in a 
given problem, can be the most im- 
portant over-all. 

Slurry filterability—or more _pre- 
cisely the cake formation character- 
istics of a slurry—immediately indi- 
cates whether truly continuous 
filtration can be used, or whether con- 
tinuous precoat or batch operation 
must suffice. In general, if a 4-in. 
thick cake cannot be formed at around 
20 in. Hg vacuum (or 10 psig.) pres- 
sure drop in 5 minutes or less, then 
continuous filtration is not practical. 

Continuous filtration is often indi- 
cated on slurries which range from 
this lower limit in cake formation— 
through cases of extremely free filter- 
ing materials from which 2 in. or 
thicker cakes can be formed in a mat- 
ter of seconds. Within this range the 
cake formation characteristics, along 
with other factors to be discussed 
below, are quite important in deter- 
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It should be kept in mind that 
pilot plant testing costs money— 
which might often be more wisely in- 
vested in somewhat larger equipment. 


mination of the most logical specific 
equipment type. 

Below this range of cake formation 
characteristics, continuous precoat or 
batch methods should be used. This 
includes solution clarification where 
no appreciable cake is formed during 
the entire filtration cycle. 

The next factor to consider is that 
of production level. Continuous oper- 
ation is generally economical and 
desirable at relatively high production 
rates because of labor savings. It be- 
comes more and more difficult to 
justify at lower rates down to and 
including pilot-plant production op- 
eration. 

Of course, if continuous operation 
is strongly indicated for a subse- 
quently planned large scale plant, it 
is often desirable to install relatively 
expensive pilot scale continuous equip- 
ment in the semi-works to get basic 
operating data. Many times such 
equipment can be rented or borrowed 
from the manufacturer. 


Process Can be Limiting 


Required process conditions some- 
times virtually dictate filter selection 
by severely limiting the choice. For 
example, vacuum may not be possible 
because of temperature or vapor pres- 
sure limitations. This narrows the 
possibilities to relatively expensive 
pressure filters (continuous pressure 
filters or continuous pressure precoat 
filters) or to batch pressure units. 
Temperature and chemical resistance 
may limit the choice of filter media 
which may in turn strongly affect 
equipment type. 

If volatile, explosive, or toxic mate- 
rials are being handled, a totally en- 
closed filter is necessary. Such a 
requirement may indicate the choice 
of batch methods rather than use of 
relatively expensive vaportight con- 
tinuous filters. 

The nature of the process, whether 
it is batch or continuous, may influ- 
ence the choice between continuous 
and batch filtration, although produc- 


tion level is usually still a more im- 
portant factor. 

Required process results are of par- 
ticular importance in deciding which 
specific unit of a general type might 
be the best choice. Thus, if con- 
tinuous filtration is indicated, washing 
requirements and degree of filtrate 
wash separation necessary have con- 
siderable influence. Likewise, if batch 
filtration seems logical, then the per- 
missible means of cake discharge 
(whether it may be sluiced away or 
must be recovered dry) as well as 
washing requirements become signifi- 
cant. 

Materials of construction, as a 
factor in filter selection, are of special 
importance because of their influence 
on filter cost and fabrication difh- 
culties. For example, sometimes what 
usually would be a continuous vacuum 
filter application might be more 
economical using a more simply de- 
signed and fabricated batch filter. This 
is mainly because of the high cost of 
materials of construction. 

It is recognized more and more that 
very detailed specifications of mate- 
rials of construction for all types of 
filters is of utmost importance for 
prevention of operating difficulties and 
high maintenance costs. 


How to Use Filter Chart 


The chart shows the influence of 
these major factors in filter selection. 
Five categories of slurries have been 
arbitrarily defined according to cake 
formation and porosity characteristics, 
solids settleability, and solids concen- 
tration. 

The first four categories cover the 
range of cake filtration. Grace defines 
cake filtration (Chem. Eng. Prog. 47, 
No. 10, p. 502) to be the filtration 
mechanism primarily involved when 
handling slurries of more than 1% 
solids concentration. Category E is 
really not strictly a slurry and repre- 
sents a solids content of less than 
0.1%, where the mechanism of solu- 
tion clarification is dominant. 

Again as previously pointed out by 
Grace, the range between 0.1% and 
1% solids is the region where both 
cake filtration and solution clarifica- 
tion mechanisms are significant. This 
range should be avoided if possible 
by means of prethickening or addition 
of filter-aid. 
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Specific Equipment 


Continuous vac. drum 
Multi-compartment. 
Single compartment 
Domed 6.56. 
Hopper dewaterer. 


ontinuous vac. 
Scroll discharge. . . .. 
Tilting pan........ 
Belt... 
Continuous vac. disk.........-.. 
ontinuous pres. drum ...* 
Continuous pres. disk.........-. 
Continuous vacuum precoat...... 
Continuous pressure precoat 
Batch vacuum leaf........ 
Batch nutsche. ... 
Batch pressure filters 
Plate and frame... .. 
ertical leaf 
Tubular element... .. 
Horizontal plate. .... 
Cartridge, edge... 
Centrifugals........ é 
Mechanical screens, shakers. . . - . 


oe ee ee ee ee 


Slurry Categories 
Category A 


Usually contains greater than 20% solids. 
Very rapid cake forming (2 in. or more 
cake thickness in a few seconds). 

Fast settling (cannot be kept in suspen- 
sion by conventional drum filter agitator). 
Cake is dillicult to pick up from the filter 
tank and hold on the drum by vacuum— 
large particle sand in water. 

Continuous filter rates would be 500 or 
more lb. of dry solids/hr./sq.ft. of total 
filter area. 


Category B 

Usually has greater than 10-20% solids. 
Rapid cake formation (% in. thick in at 
most 2 min. Up to 2 in. thick in 30 sec). 
Fast settling, but can be kept in suspen- 
sion by standard drum filter agitator. 
Cake can be picked up and held on drum 
by vacuum (corn starch in water). 
Continuous filter rates would be between 
50 to 500 Ib. dry solids/hr./sq.ft. of total 
filter area. 


Category C 

Solids concentration here is from 1 to 10% 
or more. 

Slow cake formation (at least % in. thick 
in 3 min. Up to % in. thick in 2 min.). 
Normal settling. 

Thin cakes form on continuous drum 
filters and are usually difficult to dis- 
charge (finely precipitated calcium car- 
bonate in water). 

Continuous filter rates are in the range 
5 to 50 lb. dry solids/hr./sq.ft. total filter 
area. 


Category D 

Solids concentration is low—less than 5%. 
Normai settling, and slow cake formation 
(less than % in. thick in 5 min.). 


A dischargeable cake cannot form on a 
continuous filter in a reasonable time 
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Slurry Category 
A 8 CC 0.8 


X 
X 


Remarks 


MMR MK KK OK 


xx 


wk 
WNHROVDDWAO Uhwn 


xR KX 
MK «KKK KKK 


xx KKK KK 


(very low concentrations of activated car- 
bon in water). 


Batch filter rates are usually considerably 
less than 2 lb. of solids/hr./sq.ft. of filter- 
ing area. As a filtrate rate, capacities 
would range from less than 1 gal. fil- 
trate/hr./sq.ft. of area to more than 100, 
depending on conc., nature of solids, vis- 
cosity, etc. 


Category E 
Solids concentration less than 0.1%. 


No cake formed during filtration cycle; 
solution clarification applies. Batch rates, 
expressed as filtrate, vary as widely as in 
category D. 


Remarks 


1. Where vacuum can be used and with 
large scale production, the conventional 
drum filter is the most generally applic- 
able for categories B and C. With few 
exceptions other continuous filters are 
more expensive. Their cost must be justi- 
fied by reasons of some distinct advantage 
over the conventional unit. 

2. Applicable rather than conventional 
drum in cases where high speeds and thin 
cakes can be utilized to give higher cake 
and washing capacity. Also, where ex- 
tremely sharp wash: separation is required. 
Usually can discharge thinner cakes than 
other continuous filters. 

8. Applicable to category A, and some- 
times borderline category B slurries where 
solids are fast settling but cake can be 
held on the surface of drum with vacuum. 
Modest degree of washing is possible. 

4. Especially applicable to category A 
(large-scale production) when cake is so 
porous that it cannot be held on the 
Dorreo surface with reasonable vacuum 
pump capacity. High degree of washing 
cannot be attained. 

5. Especially developed and generally 
used, as combination filter-dryer on cate- 
gory A and borderline category B slurries. 
A modest degree of washing is possible. 

6. Applicable in category A when a high 
degree of washing, better wash separa- 
tion, or countercurrent washing is desired. 


Also, when cake is so porous that it can- 
not be held on the drum by vacuum. 
Sometimes justifiable in category B on 
the same basis. Generally more applica- 
ble for slurries from which a minimum 
% in. thick cake can be formed in a rea- 
sonable length of time (30 to 60 seconds). 

7. In general, comparable to the scroll 
discharge horizontal. However, because 
of more complete cake discharge, this type 
can operate with a thinner cake and gives 
a sharp separation between washes— 
about equal to that of the single-compart- 
ment drum filter. Also, there is little 
tendency for cloth blinding. 

8. Comparable to the tilting pan hori- 
zontal in method of cake discharge, ex- 
cept that a blowback cannot easily be 
applied. The filtering area can be used 
for 40% of the filtration cycle compared 
to around 80% for other horizontal types. 
Therefore, it is more expensive per unit 
effective area. 

9. Less expensive and occupies less floor 
space per unit area than conventional 
drum filter. Often least expensive con- 
tinuous vacuum filter for categories B 
and C where wash requirements are low. 

10. Useful in large scale production in 
categories B and C, where pressure must 
be used because of temperature and vapor 
pressure limitations on vacuum or where 
flammable or toxic materials tequire en- 
closed construction. In gencral, equivalent 
to its vacuum counterpart in performance, 
except that usually you get higher filtra- 
tion rates. 

11. Like the vacuum counterpart, this 
filter is usually less expensive than pres- 
sure drum with low wash requirements. 

12. Used primarily in large-scale solu- 
tion clarification at low viscosities. Some- 
times economical in category D when 
highly resistant, very thin cakes are 
formed quickly. However, cake will be 
contaminated with filter-aid. 

13. Same as the vacuum counterpart 
where pressure must be used. 

14. Moore filters are used primarily on 
large tonnages in categories B and C. 
Usually strong filtrate recovery is im- 
portant and corrosion problems are diffi- 
cult. The tendency is away from this 
type of operation towards continuous. 

15. Most often used for pilot plant or 
very small scale production. Nutsches are 
the most simple of filter construction, par- 
ticularly suited to categories B and C. 

16. Presses are still the most widely 
used of all filters. Practice in present 
day plants tends toward continuous filtra- 
tion where vacuum is possible—or towards 
pressure leaf filters on the basis of labor 
savings. Presses are usually the best 
choice for high viscosity, large scale pro- 
duction solution clarification. Low cost, 
low floor space per unit area. Usually 
small-scale production for category C, 
both small and large-scale in categories 
D and E. 

17. Often the most economical selection 
for category D, especially where cake 
sluicing can be used. Also useful for low 
scale production in categories B, C, and 
D, as well as in solution clarification, 
where it is usually used with precoat. 

18. Competitive with vertical leaf filters 
in categories B, C, D and E, except where 
a dry cake discharge is necessary. High 
pressure back wash to discharge cake is 
often superior to sluicing (used with ver- 
tical leaf filters). Good for solution clari- 
fication when precoated. 

19. Can be used for same services as 
vertical leaf and tubular element pressure 
filter. Especially good where interrupted 
service is required. However, the cake 
cannot be sluiced and dry cake discharge 
requires considerable labor. Will handle 
category A slurries satisfactorily on small 
scale. Most applicable to solution clari- 
fication, with precoat or filter paper. 

20. Used primarily for solution clarifi- 
cation, or removal of contamination. 

21. Competitive and often superior in 
categories A and B. 

22. Competitive and sometimes superior 
in categories A and B, especially if grav- 
ity drainage is satisfactory. 
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Fig. 1—The multiple-compartment rotary vacuum filter consists of a cylin- 
drical drum rotating in an open top slurry tank. Cake discharges with the 
help of a scraper blade, and an air blow. (Dort-Oliver, Inc.) 
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The chart is arranged so that various 
filters applicable to the five categories 
are indicated. Remarks about each 
filter are included which, along with 
this discussion, are intended to permit 
the most logical selection. 

Remember that’ in any such an 
arbitrary classification as this there are 
bound to be some overlapping cases 
where a given slurry may seem to fit 
in two categories, or in a borderline 
between categories. 

In such cases the remarks on the 
chart and the discussion should point 
to a logical selection. 


Slurry Categories 


* Category A is defined as a 
slurry from which a thick cake (2 in. 
or more) can be formed in a few 
seconds. The solids are fast settling. 
It would be impossible to hold them 
in suspension by means of the stand- 
ard agitation in a conventional drum 
filter tank. Solids concentration in 
such slurries is naturally quite high; 
otherwise the material would usually 
be thickened prior to filtration. When 
large scale continuous vacuum filtra- 
tion is desired, porosity of the cake 
from such a slurry determines whether 
it can be held by vacuum on the drum 
of a Dorrco internal drum filter, or 
on a top feed unit. If not, the hopper 
dewaterer, or one of the horizontal 
types is indicated. High washing or 
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’ 
wash separation requirements indicate 


a horizontal type. 

With small scale production, batch 
nutsche filters are often used with this 
type of slurry. If pressure is required 
an enclosed nutsche or horizontal 
plate pressure filter can be used, for 
small production rates. 

For large scale production, with 
pressure required, probably some other 
type of equipment such as a continu- 
ous centrifuge should be selected. 
However, any of the vacuum filters 
applicable to this category could be 
designed with a pressure closure. 

This category of slurry is encoun- 
tered- more often in the mining and 
metallurgical field than in the chem- 
ical industry. It is included primarily 
to define the limitations of other more 
commonly used equipment. 

Particularly in this category other 
methods of solids-liquid separation 
such as centrifuging, screening, or 
even settling and draining, are superior 
or competitive to filtration. 

* Category B is limited by slurries 
from which at least-a 4-in. thick: cake 
can be formed in 1-2 minutes. These 
figures, and other similar ones to fol- 
low, define filterability and not opti- 
mum filter operating conditions. The 
upper limit on. filterability for this 
category is around a 2 in. cake in 30 
seconds. If faster filtering, it will fall 
in category A. Settling rate is usually 





such that a suspension can be main- 
tained by drum filter tank agitators. 
Solids concentration is again usually 
relatively high. Cake porosity is such 
that cakes formed can be held on 
drum filters by vacuum. 

For continuous large scale vacuum 
filtration, the conventional multiple- 
compartment drum filter is usually 
the most economical choice. If wash 
or wash separation requirements are 
high, alternates may be justified. If 
wash requirements are low, the con- 
tinuous vacuum disk filter may be 
more economical than the conven- 
tional drum. 

For small scale production, batch 
nutsches and batch pressure filters 
are often used for slurries in this 
category. If pressure is required, a 
nutsche, horizontal plate or vertical 
leaf pressure filters, tubular element 
filters, or a filter press is used depend- 
ing upon allowable method of cake 
discharge and scale of production. For 
high production with pressure opera- 
tion, either a continuous pressure 
drum or a continuous pressure disk 
unit may be used, depending on wash 
requirements. 

Again in category B, centrifuging 
and screening must always be con- 
sidered. 

* Category C represents the lower 
limit of continuous filtration (4-in. 
thick cake in at most 5 minutes at 20 
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Fig. 2—A string discharge filter is a variation on the standard drum filter. 
The strings pass around the drum and over the roll, lifting the cake. 


(Filtration Engineers, Inc.) 


in. Hg vacuum) up to the lower 
limit of category B. Solids settling 
characteristics are usually normal and 
solids concentrations may range from 
1% up to 10% or more. Cakes han- 
dled are usually thin and difficult to 
discharge from a continuous filter. 
This is because only a very thin cake 
can be formed in a reasonable time; 
or because much higher filtration 
rates are obtained with a thin cake, 
though a thicker cake could be 
formed. 

For continuous large-scale vacuum 


filtration the conventional multiple: 


compartment drum filter is again 
usually the most economical choice 
here. The single compartment drum 
is superior in discharging very thin 
cakes and where high washing efh- 
ciency and sharp wash separation are 
required. The continuous disk filter 
may be more economical than the 
conventional drum if wash require- 
ments are low. 

For extremely high production re- 
quirements, coupled with corrosive 
conditions, and the necessity of pro- 
ducing very strong filtrate with a 
thorough cake wash, slurries from 
categories B and C are sometimes 
handled on batch vacuum leaf 
(Moore) filters. 

With small scale _ production, 
nutsches and batch pressure filters can 
be used. If pressure is required a 
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pressure nutsche, horizontal plate or 
vertical leaf pressure filter, tubular 
‘element filter, or a filter press is used 
depending on scale of production and 
allowable method of cake discharge. 
Again, for high production in this 
category, requiring pressure, the con- 
tinuous pressure drum or continuous 
disk may be used. 

¢ Category D represents slurries 
that will not form cakes which can 
be discharged continuously in a rea- 
sonabte period of time. Solids con- 
contration is usually relatively low 
(less than 5%). There is seldom any 
solids settling problem. Continuous 
vacuum or pressure precoat operation 
is sometimes justified in this case with 
high scale production. Otherwise, 
batch pressure methods are indicated 
with the choice depending primarily 
on scale of production, permissible 
cake discharge methods, wash require- 
ments, etc. 


Commercial Filtration 


In this section we will discuss the 
various types of commercially avail- 
able filtration equipment—how they 
work, what they are best fitted to do. 
We will cover four major categories: 
continuous vacuum, continuous pres- 
sure, batch vacuum and batch pres- 
sure filters. 
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¢ Category E is defined as sus- 
pensions containing less than 0.1% 
solids. Solution clarification rather 
than cake filtration is involved. Solu- 
tion viscosity and particle size have 
more influence in this case. For rela- 
tively large particle size separation (5 
microns or more) either continuous 
or batch precoat filters, filter presses, 
horizontal plate filters, edge or car- 
tridge filters are used, depending upon 
production level. For high viscosity 
solutions, presses or cartridge filters 
are most applicable. 

For fine separations (5 microns or 
less) from low viscosity solutions, pre- 
coated batch pressure filters are often 
used. At high production levels in 
this case, continuous vacuum or pres- 
sure precoat filters can often be justi- 
fied. High viscosity solutions, with 
solids of less than 5 microns usually 
require a precoated plate-and-frame 
filter press. 


Equipment 

We will also cover important aux- 
iliary and accessory equipment. 
Continuous Vacuum Filters 


For large-scale operations, contin- 
uous vacuum filters are widely used 
in the chemical industry. 
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Multiple-Compartment 
Rotary Drum 


The basic rotary drum filter has 
been covered in Perry’s Handbook 
(3rd Ed.). The following discussion 
includes enough similar material to 
provide an understanding of the oper- 
ation of the unit, and a basis for 
comparison to other types of continu- 
ous vacuum filters. 

It’s presented in such a way as to 
emphasize design features not pre- 
viously well covered in the literature. 
These features have been developed 
to improve the performance and the 
versatility of the standard drum filter. 

A standard unit consists of three 
major parts: the drum with automatic 
filter valve; the filter tank with slurry 
agitator; and the scraper or doctor 
blade for cake discharge. The drum 
rotates about its horizontal axis and 
is suspended in the slurry contained 
in the filter tank (Figs. 1 and 2) 

The surface of the drum is divided 
into a number of shallow sections 
(usually 12 to 24, depending upon 
drum diameter) having suitable drain- 
age decks or grids for supporting the 
filter medium and providing passage 
to the section outlets. The sections 
are sealed from each other by means 
of longitudinal division strips. 

Each section is an individual com- 
partment connected by means of fil- 
trate piping to the automatic filter 
valve located on the trunnion at one 

. end of the filter. Each section also 


has one or several outlets depending 
upon the length of the drum and the 
amount of filtrate to be handled. 
Multiple section outlets are mani- 
folded to a larger common pipe lead- 
ing to the filter valve. Outlets from 
each section can all be arranged along 
the leading edge of the section if 
maximum cake dryness is required. 

Some Design Variations—Where 
maximum separation of filtrate and 
wash liquors is necessary, the outlets 
are normally arranged along the trail- 
ing edge of each section. If both cake 
dryness and good separation are im- 
portant a compromise can be made 
by using both leading and trailing 
edge piping. Fig. 3 shows this. 

In very special cases, where it’s 
essential to have both sharp separation 
of liquors and maximum cake dryness, 
two automatic filter valves can be pro- 
vided, one mounted on each end of 
the drum. All leading edge piping 
connects to one valve and all trailing 
edge piping to the other. The auto- 
matic valves are so adjusted that on 
the rising side of the drum, vacuum 
shuts off on the leading edge piping 
and full vacuum is applied to trailing 
edge piping. As each section passes 
top center, the vacuum is shut off 
from the trailing edge piping and 
applied to the leading edge. This 
arrangement is a costly one and adds 
considerably to the filter price. 

Recent Trends—For fast filtering 
materials with high liquor and air 
flows, there is a recent development 


in filtrate piping design. This uses 
the largest possible pipe size and long 
radius bends in place of fittings, to 
reduce pressure drop. Remember that 
the number and size of pipes deter- 
mine the diameters of trunnion and 
filter valves, which in turn represent 
an appreciable part of filter cost. 

The common method of securing 
the filter medium to the drum surface 
is by caulking the cloth into the longi- 
tudinal division strips, then winding 
wire under tension around the drum. 
The wire winding is uniformly spaced 
on about 2 in. centers. At the ends, 
6-8 strands are applied in contact with 
each other to provide sealing. 

The panel type method of securing 
the cloth has been developed to per- 
mit the discharge of thin cakes and 
retard filter medium blinding. Thin 
cakes result in higher filter capacity, 
because the relatively high rates ob- 
tained during initial cake formation 
are used. 

This development has made the 
use of conventional drum filters pos- 
sible, on materials which could not 
be handled on wire-wound drums. As 
with wire winding, the cloth is 
caulked into the longitudinal division 
strips. 

Grooves must be properly dove- 
tailed to securely hold the cloth in 
place without the assistance of wire 
winding. Ends are sealed either by 
similar caulking or by bands or wire 
winding. The cloth bellows out and 
stretches somewhat when blowback 


Fig. 3—For the requirement of maximum filter cake dryness, internal piping should be arranged along the leading edge of the 





filter sections. For both cake dryness and separation, both trailing and leading edge piping is used. 
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air is applied at the point of cake 
discharge. A floating type scraper fol- 
lows the contour of the inflated cloth. 
Disadvantages in the panel type oper- 
ation are: difficulty in holding the 
cloth in place and, in general, in- 
creased cloth abrasion due to the 
rubbing action of the scraper. 

How Important Is Submergence?— 
The most common filter tank is de- 
signed for about 40% circumferential 
submergence. This makes it possible 
to locate the tip of the scraper blade 
below the drum horizontal centerline. 
An almost vertical scraper blade can 
be used. This often allows the filter 
cake to fall freely from the drum 
surface without scraping. 

There is another reason for this 
common submergence. It’s the maxi- 
mum obtainable without the use of 
trunnion stuffing boxes. Elimination 
of such stuffing boxes is desirable 
for maintenance and good housekeep- 
ing. Remember that the maximum 
effective submergence which can be 
subjected to vacuum is less than the 
actual 40% submerged area. To pre- 
vent a vacuum leak, the automatic 
valve must be set so that the trailing 
edge of a section is fully submerged 
before vacuum is applied. For exam- 
ple, with a 12 section drum and a 
40% submergence tank, the maximum 
effective submergence is a little more 
than 30%. 

Where cake capacity of the filter 
is limiting, maximum submergence is 
important to minimize the size of the 


unit. Submergence up to 60-65% 
circumferential is often used; but this 
requires an arrangement with trun- 
nion stuffing boxes. 

Maximum submergence is deter- 
mined by the highest position of the 
scraper blade at which the filter cake 
can be effectively discharged. This 
position is naturally higher for thick, 
easily discharged cakes than for thin, 
sticky cakes. 

Many recently developed processes 
require completely closed filters to 
permit the use of an inert gas sys- 
tem. Such a system can be necessary 
for many reasons: prevention of air 
oxidation of the product, loss of valu- 
able solvent vapors, and escape of 
flammable, toxic or lethal gases. 

Naturally, such a filter is much 
more expensive to fabricate than an 
open unit. Stuffing boxes or other 
sealed closures are required regardless of 
submergence; and large rugged flanges 
are needed to insure tight gasketed 
joints. Another problem introduced 
by this construction is the more com- 
plicated cake discharge arrangement. 
It must also be vapor tight. 

Variable Submergence—For _ vari- 
able submergence control, a widely 
used standard device is represented 
by the drop plate weir box (Fig. 4). 
It consists of an overflow box on the 
side of the filter tank, with grooves 
into which a varying number of weir 
plates are placed. This gives stepwise 
control over drum submergence. But 
it is relatively troublesome (especially 
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in a closed filter) to change from one 
submergence to another. 

For this reason the swing-type weir 
shown in Fig. 4 has been developed. 
The weir plate is easily adjustable 
from outside the box even if the fil- 
tration system must be closed or 
vapor tight. 

Development in filter tank agitators 
has been toward pin mounting above 
the trunnions to eliminate the large 
bearings needed when trunnion 
mounted. Better results are obtained 
if the bottom of the filter tank is 
concentric with the path of the agi- 
tator and with minimum clearance 
(consistent with normal fabrication) 
between the tank bottom and the 
takes. 

Clearance between cake surface and 
agitator rakes should be specified ac- 
cording to the expected maximum 
cake thickness, and the tendency of 
the cake to be swept off the drum by 
the agitator motion. It is good prac- 
tice on materials which are easily 
swept off the drum to provide a vari- 
able speed drive for the agitator. This 
allows adjustment to the lowest speed 
at which the solids can be kept in 
suspension. 

Control of Drum Filters—Con- 
trol is of great importance for 
getting optimum results. There are 
three major variables which are used 
for this purpose: drum speed, vacuum, 
and drum submergence. To obtain 
maximum cake capacity by means of 
these variables the drum should (a) 


Fig. 4—Weir boxes are helpful in variable submergence control on rotary drum filters. A drop plate weir, on the side of the filter 
tank, gives stepwise control. A swing-type weir permits easy adjustment of submergence. 
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be run as fast as possible while still 
producing a dischargeable cake, (b) 
the highest practical vacuum should 
usually be applied and (c) the maxi- 
mum drum submergence should be 
used. These conditions must be con- 
sistent with any wash or cake dryness 
requirements. In other words, either 
washing or cake drying may be the 
over-all limiting factor on filter ca- 
pacity, rather than simply cake ca- 
pacity. 

It is standard practice to provide 
drum filters with a variable speed 
drive. Reliable automatic vacuum con- 
trols are available if needed. In many 
cases of a fairly uniform slurry and a 
relatively constant flow, the drum 
speed and vacuum are set and the 
submergence allowed to vary with 
small process changes. Where pos- 
sible, this is a good way to operate a 
filter since it then becomes an auto- 
matic surge point in a continuous sys- 
tem. 

In other cases, however, where it’s 
necessary to control the filter opera- 
tion itself a little more closely, it’s de- 
sirable to fix the drum submergence 
and vary the drum speed. This is done 
with a constant overflow connection 
from the filter tank back to the slurry 
feed tank. Or with a feed control 
actuated by the filter tank level. 

The next step in degree of filter con- 
trol is by varying submergence. Either 
the drop plate weir or the swing-type 
weit (both described above) can be 
used. The choice will depend on how 
accessible the weirs have to be, how 
frequent adjustments will be made, 
and corrosion or other hazards. There 
is one drawback to varying the sub- 
mergence by means of either of 
these weirs. If a low submergence is 
ever needed, the automatic filter valve 
must be set so that cake pick-up does 
not begin much before bottom dead 
center on the filter. Otherwise, vac- 
uum would be lost through each ex- 
posed section as it moves from the 
point of cake discharge to the point of 
submergence. Therefore, with a vari- 
able submergence device, that portion 
of the cycle must be blanked off in 
the filter valve. This, of course, sacri- 
fices capacity. 

In one very special case this draw- 
back was eliminated by using a double 
valve filter. The unit had to be oper- 
ated intermittently on two slurries of 
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1. Open type. Fabricated carbon steel con- 
struction. Four = tng = 
Wash apparatus and variable s rive 
wndediod. Solid stainless or rubber covered 
steel construction will double costs. One 
manufacturer offers sizes up to 500 sq. ft. 


2. Open type. Fabricated carbon steel cons- 
truction. Normal submergence (approx. 
40%, depending on maximum available 
without trunnion stuffing boxes). Swing 
type agitator; panel or wire wound drum; 
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two solution automatic valve. Wash ap- 
paratus, variable speed drum drive in- 
cluded. Solid stainless or rubber covered 
steel construction will about double above 
costs. 


. Fabricated carbon steel tank. Type 304 
stainless steel leaves and internal filtrate 
manifold. ick opening closure. Units 
are available in almost any specific in- 
termediate size. All stainless construction 
will raise above costs about 50%. 








extremely different filterability. A high 
degree of flexibility and control was 
needed in each case to obtain opti- 
mum capacity and washing efficiency. 
One required variable submergence in 
the very low range and the other re- 
quired this variability at close to maxi- 
mum submergence. 

One automatic valve was set with 
its cake pick-up (cake forming) part 
of the cycle close to the maximum 
submergence obtainable on the filter. 
This valve was used for the slower fil- 
tering material, and the other valve, 
set for bottom dead center pick-up, 
was used for the fast filtering slurry. 

The setup, therefore, could be 
changed quickly by means of hand 
valve settings in the external filtrate 
piping, from one slurry to the other. 
It provided maximum flexibility and 
controllability for each material. 

A Versatile Unit—The multiple 
compartment rotary drum filter is the 
basic continuous vacuum filter. It cov- 
ers a much wider range of applications 
than any other type. Therefore, its 
design and fabrication are the most 
fully developed. To depart from its 
selection, it’s generally necessary to 


justify more specialized equipment. 
This can be done on the basis of the 
few limitations inherent in the stand- 
ard unit, or of the particular advan- 
tages of alternates. 

As the most fully developed contin- 
uous unit, the standard drum filter 
has more refinements in design and 
more available accessory equipment 
for improved and special operation. 
It is also available in almost all com- 
mercial materials of construction in- 
cluding wood. 

Limitations—One limitation of the 
standard drum is its inability to han- 
dle very fast settling slurries which 
cannot be kept in suspension in the 
filter tank. It is difficult, also, to hold 
cakes formed from such slurries on the 
drum by vacuum. Specialized filters 
are also capable of discharging thin- 
ner cakes, of providing sharper filtrate- 
wash separations, and of utilizing 
countercurrent washing which the 
standard drum filter cannot effectively 
do. Also, displacement wash cannot 
be applied as easily as on the horizon- 
tal types. Fig. 1 shows a typical ar- 
rangement of a standard drum filter 
and auxiliaries. 
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Maintenance of continuous vacuum 
drum filters is usually quite low as 
compared to other process equipment. 
Better selection of materials of con- 
struction has done a lot in the last few 
years to eliminate corrosion as a source 
of high maintenance costs. The major 
maintenance item at present is gen- 
erally cloth changing. Cloth life ranges 
from a week or so in the case of rapid 
blinding to many months. Even longer 
life can be achieved where wire screen 
cloth can be used. 

Filter Costs—The cost curve shows 
uninstalled costs and available sizes of 
standard drum filter units. Auxiliary 
equipment usually runs about 25-40% 
of the base filter cost. A general rule 
of thumb for high spot estimates is: 
the total installed cost of a filter sta- 
tion is about twice the cost of filter 
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plus auxiliaries. This is for installation 
in an existing building. 


Single Compartment Rotary Drum 


This filter, like the standard drum, 
rotates about a-horizontal axis, and is 
suspended in the slurry contained by 
the filter tank. Agitation of the slurry, 
however, is by recirculation of feed 
rather than by mechanical means. Spe- 
cially designed tanks make this agita- 
tion effective on fairly fast settling 
solids. Fig. 5a shows this type of 
filter. 

A distinguishing feature is the per- 
forated drum, divided into a large 
number (90, as compared to the stand- 
ard drum 12-24) of narrow longitudi- 
nal sections separated by division 
strips. Fig. 5b shows a detail of the 
exterior drum drainage deck flattened 
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out for the purpose of illustration. Be- 
tween the division strips are snap-in 
drainage plates made of punched metal 
supporting the filter medium. Rods 
lock the filter medium securely in the 
division strips. 

Fig. 5c shows the interior of the 
drum and illustrates another principal 
difference between this filter and 
conventional drum filters: it has no in- 
ternal sectional piping, the entire in- 
terior is subjected to operating vac- 
uum. All the internal parts shown are 
stationary and rigidly attached to a 
rugged center pipe, commonly called 
the center girt of the filter. 

The shoe or blowback valve is fitted 
with very close clearance to the ac- 
curately machined inside surface of 


the drum. This shoe has a narrow 


longitudinal slot at its sliding surface, 


Blow back 
valve 


(c) 


Fig. 5—Single compartment drum filter has 
a perforated drum divided into narrow 
panels (a). A flattened out view of the 
drum drainage deck (b) shows the snap-in 
drainage plates, and rods which hold the 
filter medium in place. The interior drum 
view (c) shows that there is no internal 
piping. A blowback valve brings pulsating 
compressed air to the drum at the cake dis- 
charge section. This valve rides with a very 
close clearance along the inside drum sur- 
face. Vacuum is applied through the cen- 
ter girt pipe, to which all internal parts are 
attached. Almost any material of construc- 
tion can be used, except wood. (The Bird- 
Young Filter, Bird Machine Co.) 
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Fig. 6—Piping arrangement for single compartment drum filter. On this type of equipment, a sharp separation can be made between 
primary and wash filtrates. A pulsating air blowback removes thin cakes. (Bird Machine Co.) 


communicating with the center girt 
and extending the full length of the 
filter. 

Shoe Is Important—The shoe per- 
forms three functions: (1) it shuts off 
vacuum from the drum sections at the 
point of cake discharge; (2) it con- 
veys the pulsating blowback air from 
the center girt to the underside of the 
filter medium; and (3) it permits 
variable drum submergence in the 
slurry, depending upon circumferen- 
tial length and position. 

The primary filtrate and wash which 
collects at the bottom of the drum is 
removed by means of a self-priming 
pump through a dip tube or syphon 
pipe. This pipe continues through 
the center girt to the suction of the 
pump. Also, vacuum is applied to the 
drum through the center girt. 

When separation of primary and 
wash filtrate is required, a close fitting 
wash collection pan is provided in the 
upper half of the drum. The wash 
filtrate is removed from a bottom 
trough on the collection pan by means 
of a second self-priming pump. Vac- 
uum is supplied to the wash pan 
through properly designed underside 
louvers. In case of 2-stage counter- 
current washing, two pans must be 
used. 

In general the same methods avail- 
able for controlling the standard drum 
filter are used for the single compart- 
ment drum. 

The important advantages of this 
filter are: 

¢ High capacity per unit area. 
Very thin cakes can be discharged, 


202 


and the filter can be run at high drum 
speeds. 

¢ Sharp primary and wash filtrate 
separation is possible. This is due to 
direct communication between the 
filtering surface and the wash collect- 
ing pans. 

¢ Excellent cake washing. Higher 
washing capacity is possible since thin 
cakes allow a greater throughput of 
wash. Also, less wash liquor is some- 
times required due to countercurrent 
washing. 

¢ Minimum filter cloth blinding. 
This is because of the direct, strong 
blowback of air applied to the under- 
side of the filter medium during cake 
discharge. 

¢ Low internal pressure drop. 
Since no internal piping is present the 
pressure drop through the filter itself 
is less than with conventional drums. 
Where high flows are involved, this 
can contribute to higher capacity. 

A former disadvantage of this filter 
was leakage of blowback air from 
the shoe into the vacuum system. Re- 
cent improvement in design has made 
this leakage negligible. 

The single compartment drum filter 
can be obtained in most materials of 
construction, except wood. 

This type of filter has an inherent 
higher cost per unit filtering area over 
standard drums—it requires sturdy 
construction and a high degree of pre- 
cision in manufacture. Its use, of 
course, can be justified when any of 
the advantages previously stated are 
of sufficient importance. 

There is some limitation also in de- 


gree of flexibility with this unit. It 
is impossible to provide one level of 
vacuum for cake pick-up and another 
for wash. For handling a different 
slurry of widely varying filtration char- 
acteristic the filter must be shut down 
for alterations to the shoe to change 
submergence. Typical arrangement for 
this type of filter is shown in Fig. 6. 
The filter is available in diameters of 
1 to 54 ft., lengths of 4 in. to 8 ft. 
and filtering areas of 1 to 135 sq. ft. 


Dorrco Drum 


The Dorrco is a drum filter with 
the filtering surface arranged in panels 
on the inside of the drum. One drum 
head is completely closed and the 
other has a concentric opening through 
which the slurry feeds and the cake 
discharges. The diameter of this 
opening determines maximum sub- 
mergence. This generally is about 
25-30% of drum diameter—the slurry 
lies in the drum, there is no separate 
tank. The opening size, along with 
the length of the drum, determines 
the maximum slope of the cake dis- 
charge chute. Where a relatively long 
drum is most economical, it may be 
necessary to substitute a belt or screw 
conveyor for the chute. 

The drum is supported by a pair of 
flanged rollers and circumferential tires 
at each end, rotated by a variable speed 
drive. 

The automatic filter valve and fil- 
trate piping are arranged externally on 
the closed end of the drum. 

Normally bridging in the automatic 
valve is set so that pick-up begins just 
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Fig. 7—A top feed filter is actually two 
units in one. (Swenson Evaporator Co.) 


ahead of bottom dead center. This 
permits a classified cake to form. 

Along with the horizontal filters this 
unit is effective on slurries contain- 
ing a fraction of very coarse, fast 
settling material and another of fines 
or slimes. In this case, the coarse ma- 
terial will settle out first so that the 
formed cake is classified with the 
coarse fraction at the bottom. The 
fine fraction is deposited on top, thus 
minimizing cloth blinding. Where the 
slimes are of no value or are a contami- 
nant, the Dorrco is sometimes allowed 
to overflow continuously. 

Cake discharge is aecomplished by 
gravity; vacuum shuts off slightly past 
top center. The discharge is often as- 
sisted by an alterating gentle blow 
and vacuum through a pulsating valve. 

An Inexpensive Filter—The Dorrco 
is inherently inexpensive because of 
simplicity in design and construction. 

Its major application has been on 
fast settling, fast filtering slurries which 
form easily dischargeable cakes hav- 
ing little blinding tendency. 

Only a modest amount of wash 
can be used. Effective filtering area is 
limited because of the unused surface 
between cake discharge and the begin- 
ning of cake formation. However, this 
area can be used sometimes for cloth 
cleaning. 

The filter can be built of most or- 
dinary materials of construction. Main- 
tenance is low again because of 
simplicity of design. The filter is avail- 
able in diameters of 4 to 14 ft. 
lengths from 14 to 18 ft., areas from 
18 to 783 sq. ft. 
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Hopper Dewaterer 


The hopper dewaterer is a drum 
filter with the filtering surface divided 
into panels—each of which has 6-in. 
or more deep retaining sides. Each 
panel therefore is a hopper. 

Passage from the filtering surface to 
the automatic valve is by fabricated 
conveying channels or large piping 
from each section. This minimizes in- 
ternal pressure drop for the large vol- 
umes of air required. 

The slurry feeds just before top 
center into a hopper. Vacuum is ap- 
plied for dewatering and drying after a 
short leveling and _ settling period. 
Vacuum usually shuts off for gravity 
cake discharge, as the hopper ap- 
proaches bottom center. Blowback to 
assist cake discharge is seldom re- 
quired. 

The hopper dewaterer was devel- 
oped for extremely fast draining and 
fast settling solids which cannot be 
handled on conventional drum filters. 
It will handle more porous cakes than 
the Dorrco, since gravity helps hold 
the cake on the drum until the hop- 
per reaches the horizontal centerline. 

The hopper dewaterer is relatively 
inexpensive because of simplicity in 
design and fabrication. 

This filter is generally limited to 
simple drainage (with the assistance of 
low vacuum) of coarse solids where 
minimum cake moisture is not im- 
portant. Only a modest amount of 
wash can be applied. The effective 
area is limited to less than 50% of 
total surface. 

The filter is available in diameters 
of 34 to 114 ft., lengths from 1 to 10 
ft., areas from 11 to 330 sq. ft. 


Top Feed Drum 


This filter (Fig. 7) is arranged sim- 
ilarly to the standard drum filter. How- 
ever, there is no bottom slurry tank. 
Instead, slurry feeds to a distributor 
type feed box located above the filter, 
about 40° before top center. The 
slurry flows onto the drum from a 
riffleboard in the feed box and is con- 
fined between end flanges on the 
drum and flexible seals on the feed 
box. The formed cake passes through 
dewatering and drying zones to the 
discharge plow located about 10° 
before the feed box. 

Most of these units are used as 
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combination filter-dryers and, there- 
fore, are totally enclosed. The bottom 
portion of this enclosure acts as a 
hopper for discharged cake and is 
sealed to a screw conveyor or by a 
star valve. Hot air is blown at a 
slight positive pressure into the hood. 
Then it’s drawn through the cake by 
means of a positive displacement or 
centrifugal type vacuum exhauster con- 
nected to the automatic filter valve. 
Instead of internal piping, large con- 
verging channels are used to convey 
air and filtrate, with little pressure 
drop from the filtering surface to the 
automatic valve. 

Filter-dryers are usually equipped 
with multiple plows set at decreasing 
distances from the drum to remove 
the progressively drying cake. This 
permits greater quantities of air to be 
drawn through the wet cake. 

Major Advantages—The major con- 
trol of this unit is by means of a 
variable speed drum drive. It is a com- 
bination filter-dryer, and this is its 
major advantage. It will handle very 
fast settling materials, which a stand- 
ard drum will not. Very ofter there is 
less crystal breakage than with con- 
ventional rotary kiln-type dryers. 

The filter handles coarse, or free 
filtering crystalline solids very nicely. 
To prevent screen blinding in a filter- 
ing-drying operation of this kind, it’s 
necessary that the solids be soluble. 
Then the screen can be cleaned as 
needed between the point of cake dis- 
charge and the feed box. 

Only a nominal wash can be applied 
to a top feed filter and wash separa- 
tion is not practical. 

Materials of construction are cast 
iron and steel, cast Ni-Resist or bronze 
and fabricated stainless steel or Monel. 

Maintenance is low—comparable to 
that for a standard drum filter. 

The filter is available in diameters 
from 3 to 6 ft., lengths of 1 to 6 ft, 
areas from 9 to 112 sq. ft. 


Scroll Discharge Rotary Horizontal 


Essentially, this filter is a rotating 
horizontal table divided into a num- 
ber of sectors (Fig. 8). Each sector is 
a separate compartment. Vacuum is 
applied from the automatic valve con- 
centrically located beneath the filter. 
The bottom of each compartment 
slopes toward the center of the filter. 
Drainage and vacuum are handled 
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SEPARATION 


Fig. 8—Scroll discharge horizontal filter is divided into separate compartments, each 
connected to a central automatic vacuum valve. A filter tank is not required. The unit 
shown is handling chemical grade cellulose. (Dort-Oliver, Inc.) 


through a large port leading to the 
automatic valve. Filter medium is sup- 
ported on a punched plate or wire 
mesh drainage deck and caulked into 
dovetailed grooves at the periphery of 
the sectors. An elevated center island 
and a circumferential vertical rim help 
to keep the slurry and wash liquors 
on the filtering surface. 

Feed is applied by a pipe and a weir 
box distributor above the filter. De- 
watered and washed cake is discharged 
by a spiral scroll located just ahead of 
the feed. A radial dam is placed be- 
tween the scroll and the point of feed 
to prevent slurry running back to the 
cake discharging zone. 

There is no filter tank. The unit is 
mainly controlled by rotational speed 
with a variable speed drive and by 
rate of slurry feed. 

What Can It Do?—This filter has 
a number of advantages. It handles 
fast settling, and free filtering solids, 
at high rates and with relatively low 
capacity vacuum pumps. High cake 
washing efficiency is readily obtained, 
because the cake can be flooded with 
wash liquor. The same quantity of 
wash liquor applied to a drum filter 
would cause serious feed dilution. 
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Ability to apply the wash at the 
exact point just before the primary 
filtrate leaves the cake, results in a 
true displacement wash with a further 
increase in efficiency. The filter is 
well suited to relatively sharp separa- 
tion of filtrates—this allows several 
stages of countercurrent cake washing. 
The filter also has a high cake capacity 
per unit of area since there is no idle 


time between various parts of the filter 
cycle as there is on rotary drum vac- 
uum filters. 

Finally, the design eliminates a filter 
tank and agitator. Thus, there is no 
slurry hold-up during operation, no 
heel left at the end of a run, and no 
crystal degradation due to mechanical 
agitation. 

The scroll discharge filter is more 
expensive per unit area than conven- 
tional drum units and the hopper de- 
waterer or Dorrco. Therefore, it usually 
must be justified on the basis of ad- 
vantages over other types or because 
of limitations of other filters. 

Incomplete Cake Discharge—In a 
horizontal filter, the scroll does not 
completely discharge the cake. Clear- 
ance between the scroll and the filter 
medium is usually at least $ in — 
which leaves a heel of cake. This cake 
recycle, in itself, reduces filter capacity 
somewhat. With some materials the 
wiping action of the scroll results in a 
compression or smearing of heel, mak- 
ing it difficult to dislodge and disperse 
in the incoming feed. This is true even 
with the usual blow-back air either be- 
fore the feed point or in the feed 
section. Such a non-dispersable cake 
can limit capacity and continuity of 
operation. 

If the cake is dispersed with incom- 
ing feed, the residual wash liquor left 
in the heel results in slight dilution 
of strong filtrate. In some cases this 
can be detrimental if a very sharp 
wash separation is required. 

The filter is usually limited to slur- 


Fig. 9—Efficient countercurrent washing is one of the advantages of the scroll dis- 
charge horizontal filter. Sharp separation of washes is no problem. (Dort-Oliver, Inc.) 
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ries from which at least a 3 in. cake 
can be formed in a reasonable period 
of time (around 30-60 seconds). This 
thickness is generally necessary for effi- 
* cient scroll discharge. 

Kinally, greater floor space is re- 
quired per unit area because the sur- 
face is spread out in a horizontal plane. 

The filter is available in most metals 
and in rubber-covered construction. It 
can be built as a totally enclosed; 
vapor tight unit for use in hazardous 
service or where inert gas recirculation 
is required. 

ig. 9 shows a typical arrangement 
for this filter with countercurrent 
washing. Uninstalled costs are shown 
on the filter cost curve. 

Maintenance is perhaps a little more 
difficult than with the conventional 
drum filter because of relative inac- 
cessibility of the filter valve. However, 
this unit, in common with most con- 
tinuous filters, is not considered to 
have high maintenance costs. 


Tilting Pan Rotary Horizontal 


Here is a comparatively recent con- 
tribution to the processing industries 
—the tilting pan rotary horizontal fil- 
ter (Fig. 10). 

There is an essential difference be- 
tween this unit and the scroll dis- 
charge horizontal. Filter compart- 
ments are made up of independent 
pans with shrouds around the pe- 
ripheries. This filter could be de- 
scribed simply as a series of vacuum 
nutsche filters or buchener funnels 
traveling in a circle, with a means of 


inverting the individual filters at the 
point of cake discharge. 

Caulking supports and holds the 
cloth, in the same manner as on the 
scroll discharge horizontal. A_ roller 
riding on a track and encircling the 
filter, carries the pans. 

The inner edge of each pan con- 
nects to a swivel pipe joint (or to a 
flexible connecting hose). This con- 
ducts the vapor and liquid to an inde- 
pendent vertical pipe leading to the 
automatic filter valve, centrally lo- 
cated beneath the filter. 

Cake Discharge—The most impor- 
tant difference between this filter and 
the scroll horizontal is in the method 
of cake discharge. A mechanism in- 
verts or tilts the pan to discharge the 
cake at the discharge point. The pan 
then returns to the original horizontal 
position. 

One manufacturer provides a sec- 
ond but smaller automatic valve on 
the top center of the filter to assist 
in discharge of filter cake. This valve, 
and suitable instrumentation, makes it 
possible to maintain full vacuum on 
the discharging pan until it reaches 
the maximum inverted position. At 
this point vacuum cuts off, simulta- 
neously with the application of a short 
duration snap blow. 

The maintenance of vacuum on the 
discharging pan during the tilting 
period prevents cake from sliding 
across the filter medium. This reduces 
cloth abrasion. 

In addition to the advantages of 
the scroll discharge filter, the tilting 
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pan unit has other special advantages. 
The tilting pans, coupled with the 
snap blowback, produces more com- 
plete cake removal and reduces recy- 
cling of cake. 

Also, the individually shrouded pans 
provide a positive method of confining 
the proper amount of wash liquor to a 
given amount of cake. 

Again this unit is more expensive 
per unit area than conventional drum 
filters and must be justified, on the 
basis of its advantages, or limitations 
of other units. 

How It’s Used—The filter should 
generally be used on slurries which 
will form a 4 in. or thicker cake in 
about 30-60 seconds. Maximum speed 
is limited to about 1 rpm. because of 
the tilting pan mechanism. With 
some materials, this could limit ca- 
pacity. For extremely high slurry feed 
and wash flows, more complicated 
multiple feeding arrangements for both 
slurry and wash liquors are ‘necessary. 
In some cases there is a tendency for 
cake to cling to the pan shrouds, espe- 
cially at the corners. This reduces 
effective area and requires additional 
attention by the operator. The unit 
requires greater floor space than con- 
ventional drum filters. 

Typical arrangement for this filter 
is the same as for the scroll discharge 
horizontal. Uninstalled costs are shown 
on the cost curves. 

There has not been a sufficient 
number of these units in operation, to 
give an indication of maintenance 
costs. 


Fig. 10—Tilting pan horizontal filters are a variation of the scroll discharge. Here the filter is divided into independent pans con- 


nected by piping to a central automatic valve. 


Pans tilt at the cake discharge point. (The Eimco Corp.) 
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Belt or Traveling Pan 
The original belt filter (Fig. 11) 


consists of an endless reinforced rub- 
ber belt with a filter cloth riding on 
top. Small drainage holes are arranged 
in the center of the belt. The belt 
passes over stationary suction boxes 
between two drums or pulleys used for 
driving and guiding the belt. Slurry 
feeds on top of the belt. Vacuum is 
applied through the suction boxes to 
dewater, wash and dry the cake 


/ 


Fig. 11—Belt filters (Lurgi) handle a slurry on a horizontal, endless perforated rubber 


belt, fitted with filter cloth. Filtration and washing take place on the belt. 


formed. Cake is discharged as it 
passes over the pulley at the end of the 
filtration cycle. 

Latest Designs—Recent models 
(Fig. 12) have been introduced by 
various manufacturers. The belt still 
functions as the filter valve but not 
as the drainage deck or support for 
the filter cloth. A series of individual 
shrouded pans are attached to the 
top of the belt instead, and the indi- 
vidual cloth sections are attached to 


Cake 


discharges over an end pulley. (Mercer-Robinson Co., Inc.) 


Fig. 12—Traveling pan belt filters have shrouded pans attached to the belt. The belt 
transmits vacuum to the pans—which act as drainage decks and support for the filter 
cloth. Discharge is at the end pulley. (Dorr-Oliver, Inc.) 


these. The belt itself is therefore nar- 
rower and more rugged. 

Potentially, at least, the belt filter 
has all the advantages of the scroll dis- 
charge and tilting pan horizontals. 
Washing of the filter cloth is conven- 
iently done with the pans in the in- 
verted position during the return to 
the start of the filtration cycle. A drip 
pan is provided underneath the filter 
to catch the wash liquid. 

Idle time for each pan amounts to 
more than 50% of the cycle. 

This type of filter is considerably 
more expensive than the other hori- 
zontal types. It is limited to materials 
in which some type of rubber will 
stand up. 

The other limitations are similar to 
those for the tilting pan horizontal, 
except that there is no speed limita- 
tion due to method of cake discharge. 
And floor space requirement per unit 
of area effective are considerably 
greater than other horizontal types. 

Typical arrangements for this unit 
are comparable to other horizontals. 
While maintenance costs have been 
decreased, it is likely that mainte- 
nance costs on any belt filter will be 
somewhat higher than for conven- 
tional drum and horizontal units be- 
cause of belt wear and replacement. 
Sizes for these have not been fully 
standardized, but they will probably 
be offered in the same range as scroll 
discharge horizontals. 


Vacuum Disk 


The vacuum disk filter consists of a 
number of circular filter elements 
mounted on a rotating, horizontal, hol- 
low shaft (Fig. 13). Each element, or 
disk, divides into a number of indi- 
vidual sectors having suitable drainage 
and filter medium supports. Vacuum 
is applied to each row of sectors. Fil- 
trate and air are removed through 
radial pipe nipples which connect to 
a manifold. This manifold leads 
through a hollow shaft to the auto- 
matic valve. 

Filter cloths take the form of bags 
which slip over the sectors. Outer 
edges are folded over and clamped. 
The disks rotate in a high sub- 
mergence slurry tank. (about 33% 
minimum). On the cake discharge 
side, each disk is contained in a nar- 
row compartment forming an integral 
part of the slurry tank. The cake falls 





in the space between successive com- 
partments. A gentle blow is applied 
to inflate the bags—this discharges 
the cake. Scraper or yolls are also used. 

Inexpensive, Compact—A vacuum 
disk filter is relatively inexpensive per 
square foot of filtering area, as com- 
pared to drum filters. It is compact, 
requiring less space per square foot. 
Individual sectors can be quickly, and 
easily replaced with spare units, in 
case of cloth failure. 

Only a modest amount of wash can 
be applied, however, because of the 
vertical filtering surfaces. Another 
limitation of the standard disk, is that 
no agitation is provided in the filter 
tank. This can produce an uneven 
cake, resulting in high cake moisture, 
low capacity, short cloth life and poor 
discharge. However, disk filters are 
available with a paddle type agitator 
mounted in a V-bottom tank. This 
arrangement eliminates such difficul- 
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filter is available in diameters from a 
4 to 124 ft., with up to 16 disks, and Entrore 
‘ ‘ 5 outlet 
with areas as high as 2,400 sq. ft 
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The continuous precoat filter is a \ 
‘ 
Feed and drain 


rotary drum filter, with a_ special 
method of solids discharge. A 2-3 in. 
bed of precoat is built into the filter- 
ing surface prior to filtration. During 
the filtration cycle, a thin layer of this 
precoat, along with the deposited 
solids, is continuously shaved off by 
an advancing knife edge. Therefore, 
no air blow is necessary for cake dis- 
charge. There usually is a paddle-type 
agitator in the filter tank. 

The filter can be operated either 
as an open or vapor-tight vacuum 
unit, or as a pressure filter. It is not 
truly continuous, since it must be 
shut down intermittently to replenish 
the precoat material (usually dia- 
tomaceous earth). The cycle lasts from 
8 hours to as much as 10 days, depend- 
ing on the depth of precoat cut and 
drum speed. 

Very thin cakes can be discharged 
from a precoat filter—cakes that ordi- 
narily cannot be discharged from con- 
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Fig. 13—Disk filters are relatively inexpensive, compared to a drum. The disks are 
arranged. on a hollow, rotating horizontal shaft. Filter cloths are placed over these 
disks. (Top, the Eimco Corp., bottom, Dorr-Oliver, Inc.) 


ventional filters. A major use is in 
solution clarification, where no appre- 
ciable cake forms or where a very thin 
cake is practically impervious. It can 
also be used in cake filtration, where 
the cake formed in a_ reasonable 
amount of time, is too thin to be dis- 
charged from other continuous filters. 

The knife advancing mechanism is 
perfected to a point where a very thin 
shaving (0.001 in. or less) can be 
maintained continuously. The knife 
itself, consisting of 6 in. blade sections 
is self-sharpening and lasts a year or 
longer. 

As with drum filters, maintenance 
costs are relatively low. 


The filter is limited to low viscosity 
materials. And, of course, solids are 
contaminated with the precoat mate- 
rial. 

Common metals, alloys and rubber- 
lined steel are available as materials of 
construction for precoat filters. 

Vacuum precoat filters can be ob 
tained in the same size range as con 
ventional drum units. Pressure pre- 
coats are limited to around 165 sq. ft. 
maximum. 


Continuous Pressure Filters 


While they are not as widely used 
as the vacuum counterpart, continu- 
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Fig. 14—An assembled plate-and-frame filter press, with closed channel delivery. This 
is a 24-in. press, of stainless steel construction, with an hydraulic closing device. Used 
for filtering pharmaceuticals. (D. R. Sperry & Co.) 


ous pressure filters have very definite 
and important applications. 


Continuous Pressure Drum 


This filter is the same as the vacuum 
multiple-compartment drum units ex- 


cept that it’s provided with a pressure 
tight closure. This permits pressure 
from the outside of the cake to be 
used as the motivating force of filtra- 
tion, instead of vacuum from under- 
neath the cake. It is essentially equiva- 
lent to its vacuum counterpart, in 
performance, advantages, and limita- 
tions. 

However, it has a further important 
advantage of higher capacity per unit 
of area, especially for relatively non- 
compressible cakes. This could be par- 
ticularly significant where expensive 
construction materials are required and 
the smallest possible filter is desired. 
In most cases, however, cost is higher 
than for a vacuum unit, since a pres- 
sure tight enclosure is required. Some- 
times, when some other consideration 
requires a vapor tight enclosure, it’s 
better to use pressure instead of vac- 
uum because of the increased filtration 
rates. 

A major complication comes up 
when a dry cake discharge is required. 
Removing dry cake involves the use of 
rather elaborate dual pressure locks 
(or other sealed discharge mechan- 
isms) to prevent loss of pressure. The 
practical limitation on pressure for 
this type of filter is around 30-40 psi. 
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Maintenance is somewhat higher 
than with the open vacuum drum be- 
cause of relative inaccessibility of parts 
in the unit. 


Continuous Pressure Disk 


A pressure-tight enclosure around 
the rotary disk filter allows it to be 
used as a pressure unit. 

This filter again has the same advan- 
tages and limitations as the vacuum 
counterpart, although again increased 
rates with pressure must be considered. 
It is often more economical than the 
pressure drum when wash _require- 
ments are low. It is normally not built 
for more than 30-40 psig. working 
pressure. Dry cake discharge adds 
complications. 

A typical arrangement and mainte- 
nance would be comparable to the 
pressure drum unit. 

The filter is available with the same 
size disks as the vacuum counterpart, 
but requirements of a pressure en- 
closure limit the filtration area to 200- 
400 sq. ft. 


Batch Vacuum Filters 


There are two main types of batch 
vacuum filters. One is the batch leaf, 
the other is the batch nutsche—both 
have relatively low first costs. 


Batch Leaf 


The Moore filter is a good example 
of a batch vacuum filter. It consists 


of a number of rectangular leaves on 
frames, over which filter cloths are 
stretched. ‘These frames are made with 
suitable drainage members, and each 
frame has a top filtrate outlet. A num- 
ber of leaves manifolded together are 
submerged in a tank containing slurry. 
Filtrate draws through the cloth 
when vacuum is applied, and the cake 
deposits on the outside. The leaves are 
then lifted out of the filter tank with 
a crane, and placed in a wash tank. 
Vacuum is maintained during this 
transfer by means of flexible hoses. 
Wash liquor draws through the cake 
in the same manner. The leaves are 
then transferred to a dump tank, where 
an air blow discharges the cake. 
This filter has been used on very 
high tonnage production jobs, where 
strong filtrate recovery is vital, and 
where there are highly corrosive con- 
ditions. The Moore filter has a very 
low first cost and takes up little floor 
space per square foot. However, con- 
tinuous filtration is gradually sup- 
planting this type of operation. 
During transfer of the leaves, care 
must be taken, so that cake does not 
drop off. If this happens, poor wash- 
ing results, due to short-circuiting. 


Batch Nutsche 


Nutsches are the simplest of filters, 
consisting of a tank with a false bot- 
tom for drainage, and a support for 
filter medium. They can be operated 
by gravity, vacuum or pressure. A 
major field of application is in low 
scale, or pilot plant production rates, 
on free filtering materials. Nutsches 
are simple and inexpensive. They can 
be fabricated of any necessary mate- 
rial. 

Considerable labor is usually in- 
volved in recovering a dry cake, but 
these filters are available mounted for 
tilting to effect cake removal. Also, 
they have been built with agitators, so 
a cake can be reslurried by means of 
backwash. 


Batch Pressure Filters 


Under this important group, we will 
discuss plate-and-frame, pressure leaf 
and clarification type filters. 
Plate-and-Frame Filter Press 


The filter press has been the best 
known and perhaps the most widely 
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used of all batch pressure filters (Figs. 
14 and 15). It’s been completely cov- 
ered in the literature, particularly in 
excellent manufacturers’ catalogs 
(Shriver and Sperry) which explain 
operating principles of the various 
available types. Special designs for 
most effective washing, dryest cake, 
fast settling solids, etc., are explained. 

The filter press occupies less floor 
space per unit area than any other fil- 
ter. It is the least expensive per unit 
area if cast iron or wooden construc- 
tion is employed. But it can be made 
of any construction material. A very 
versatile unit, it’s used on materials 
with widely varying filtration charac- 
teristics. With high pressures, viscous 
solutions can be handled satisfactorily. 
However, a relatively high labor cost 
is involved for discharging and clean- 
ing. Sealing is a serious problem on 
toxic or volatile liquids. 

Recent Design—A most recent de- 
velopment is mechanized _plate-and- 
frame filter. (Fig. 16). 

Circular plates are fixed in a vertical 
position, and supported at the center- 
line by a horizontal shaft on each side 
of the filter. 

Two sets of circular frames (about 
2 in. thick) mounted 180° apart are 
attached to one of the side shafts, 
which can be rotated. When one set 
is in the operating position, the other 
is in the cleaning or discharge posi- 
tion. 

The plates are made up as two 
movable parts sealed to each other by 
O-rings. Between them, they form a 
closed compartment. For closing and 
sealing the filter, air pressure (15 Ib.) 
in excess of operating pressure is ap- 
plied to this compartment, spreading 
the two parts against the adjacent gas- 
keted frames. 

This closing pressure is maintained 
throughout the filter cycle. Operation 
is about the same as any standard filter 
press, except that the frames must not 
be completely filled; at least a 4 in. 
space must remain between the cakes 
formed in each frame. 

Washing and blowing, if required, 
is done through the feed connection. 

New Method for Cake Discharge— 
The principal innovation of this filter 
lies in the manner of cake discharge. 
For this part of the operating cycle 
low air pressure is applied through 
the filtrate outlet. This bulges the 
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Fig. 15—Each plate-and-frame forms a chamber—the cloth held between the plate 


and the frame. 
chambers simultaneously. 


’ AN ¥ 


Fig. 16—A modification of plate-and-frame 


filter cloths and pushes the cakes to- 
gether in the center of each frame. 
The sealing pressure is then relieved 
and vacuum applied to the inner com- 
partment between the two halves of 
each plate. This vacuum draws the 
two halves together and provides clear- 
ance between the plates and frames so 
that the filled frames can be rotated 
to the unloading position while the 


After the chambers are closed, slurry is pumped in. 
(T. Shriver & Co., Inc.) 


Flow is to all 


om d 


filter. Paired sets of frames are mounted 
180° apart on a central shaft. One set is always in operation, while the other is in a 
cleaning position. Filter shown has 30 paired frames. (‘The Eimco Corp.) 


clean set moves into the operating po- 
sition. 

A relatively small number of these 
filters have been placed in operation, 
so no data are available on mainte- 
nance costs. However, it appears that 
the filter should have a high capacity, 
low labor costs, and long cloth life. 
It’s a complicated piece of equipment, 
however, and expensive to purchase. 
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Fig. 17—Leaves, on batch pressure vertical leaf filters, are attached to a manifold and sealed with an O-ring (Niagara Filter Corp.). 


One type of pressure leaf filter takes the form of a vertical tank. 


It can be justified only after an evalu- 
ation of all factors: labor saving, ca- 
pacity, capital investment, etc. 


Batch Pressure Vertical Leaf 

Vertical pressure leaf filters consist 
of a series of uniformly spaced vertical 
leaves mounted in a cylindrical pres- 
sure vessel. 

The older types such as the Kelly, 
Sweetland, Vallez, etc., are well known 
and have been fully described in Perry. 
In recent years the tendency has been 
away from such types and toward 
simpler, less expensive fabricated tank 
construction. This discussion will be 
limited to this newer type, offered in 
a variety of designs by a large number 
of manufacturers. 

Fabricated Tank Filters—There are 
many variations in the shape and size 
of the leaves as used in these filters— 
depending upon whether the tank is 
mounted vertically or horizontally. 

In general, the leaves consist of a 
heavy (4-5 mesh) wire drainage screen 
mounted in a tubular frame, which 
acts as a support and filtrate conduit. 

Filter medium may be either fine 
mesh wire cloth or any natural or syn- 
thetic fabric. When wire cloth is used 
(usually a dutch weave for greater 
durability) one piece is installed di- 
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(Process Filters, Inc.) 


rectly on each side of the drainage 
screen. The wire cloth is sealed be- 
tween flanges on the frame by rivets, 
bolts, or sometimes soldering or weld- 
ing. When a textile fabric is desired 
two 4-5 mesh drainage screens are 
used; or a single drainage screen with 
another lighter (8-10 mesh) cloth 
backing screen on each side. 

Usually the leaves are assembled 
on an internal bottom manifold. The 
seal between leaf and manifold can be 
by O-rings, tapered ground joints, etc. 
(Fig. 17). 

In some cases, with vertical tank 
filters, individual leaf outlets are car- 
ried through the tank shell before 
manifolding. This permits the use 
of sight glasses and shut-off valves for 
detection of cloudy filtrate and shut- 
off of any defective leaf. 

Two Types Are Available—Cylin- 
drical tanks used for this filter, come 
in two types. One in a vertical posi- 
tion, and the other in a horizontal 
position. Either type can be used for 
dry cake discharge or sluice discharge. 
In general, the vertical tank is the best 
choice when cake sluicing is employed; 
the horizontal tank is primarily limited 
to dry cake discharge. 

However, the vertical tank can be 
equipped with a quick opening clean- 


out door below the leaves, or with a 
quick opening bottom head. Both al- 
low for dry cake removal. 

One manufacturer of the horizontal 
type uses a top manifold with special 
bottom drainage leaves. This design 
simplifies cake discharge by eliminat- 
ing interference of the manifold with 
cake removal. 

These filters are all equipped with 
quick opening heads—swing bolts and 
hand wheels or a special bayonet type 
closure. Hydraulic or mechanical de- 
vices are used to move the heads. 

On the horizontal type the leaf and 
manifold assembly is attached to the 
movable head (Fig. 18). Leaves and 
head are removed from the filter, for 
discharging and cleaning, by internal 
rollers and a monorail. A recent in- 
novation is use of an internal O-ring 
for the filtrate manifold. This allows 
the head and leads to be removed with- 
out externally disconnecting the head 
filtrate piping. In this case the filtrate 
connection is made through the non- 
moveable head of the filter. 

Washing Methods—Sluicing de- 
vices for vertical tank filters are of two 
types. One is a fixed header with three 
nozzles between each pair of leaves. 
The other is an oscillating header with 
a single nozzle between each pair. 
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Fig. 18—Piping arrangement for a horizontal tank pressure leaf filter, shown handling 


molten sulfur. (Bird Machine Co.) 


The leaf and manifold assembly are removed 


on a monorail, as shown in the photograph. (Niagara Filter Corp.) 


Both provide satisfactory coverage of 
the leaves. The oscillating type can 
be manually or motor operated. 

For effective sluicing, with the sta- 
tionary set-up, about 3 gpm. of sluic- 
ing liquid per nozzle, at 50-75 psi. is 
required. One special design, of the 
horizontal type, incorporates circular 
leaves rotating on a center shaft— 
which also serves as the filtrate mani- 
fold. The advantages of this particular 
unit are more uniform cake formation, 
more effective sluicing, and reduced 
filter medium blinding. 
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Advantages and Disadvantages— 
Vertical leaf filters are used for the 
same types of applications as filter 
presses. Usually leaf filters made of 
mild steel, have a greater cost per 
square foot of area, compared to 
cast iron or wood presses. If special 
materials of construction are needed, 
the leaf filter is often no more ex- 
pensive than a press. Lower labor 
costs, more effective cake sluicing, 
easier and quicker dry cake removal, 
or larger capacity (less restricted fil- 
trate drainage) can sometimes com- 


Fig. 19—Rigid elements of porous stone 
or carbon, are important features of this 
filter. (R. P. Adams Co., Inc.) 


Fig. 20—Edge filters have stacked metal 
strips separated by metal spacers. (Cuno 
Engineering Corp.) 
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pensate for the higher initial cost. 

Leaf filters can easily be jacketed, 
compared to filter presses. Since the 
filter tank is a pressure tight vessel, 
there is less of a leakage problem, es- 
pecially with hazardous materials. 
Maintenance is low, and the filters 
are available in most metals and rub- 
ber-lined steel. 

Leaf filters are generally not built 
for operating pressures above 75 psi. 
—compared to several hundred for 
presses. Certain types of filter media 
(paper, bulk cotton) cannot be used 
with a leaf filter. Uninstalled cost in- 
formation and available areas are given 
on the cost curves. 


Tubular Element 


This type of filter is essentially the 
same as vertical leaf pressure units, 
except that hollow tubular elements 
(porous carbon, porous stone, sintered 
metal, screen-wrapped perforated pipe, 
etc.) are mounted in a pressure tank 
(Fig. 19). The unit is considered com- 
petitive to the vertical leaf filter when 
a dry cake discharge is not required. 

A major advantage to this type of 
filter, over vertical leaf, is that a rela- 


Fig. 21—Cartridge filters remove contami- 
nants from liquid streams. Cartridge is 
removable. (Dollinger Corp.) 





tively high pressure backwash can be 
used for discharging cake, and clean- 
ing the elements. On some materials, 
this proves to be a more effective and 
efficient means of discharge than 
sluicing. 

Maintenance is generally low, al- 
though with porous stone or carbon 
tubes, breakage is a problem. 


Edge Filters 

Edge filters (Fig. 20) are designed 
to trap particles in the range of 90 
to 1,500 microns. The liquid passes 
between strips of metal, separated by 
spacers of predetermined thickness. 
Most models can be cleaned, without 
stopping the flow. This filter is used 
to remove relatively small amounts of 
contaminating particles from a liquid. 
A modified design allows for separa- 
tion of 40-micron particles. 


Cartridge Filters 


Cartridge filters (Fig. 21) can han- 
dle particles in the 5 to 100 micron 
range. They are useful for the removal 
of low concentrations of dirt and 
agglomerate particles from a liquid. 
Usually, the filter element is replace- 


Fig. 22—Horizontal plate filters are useful in clarification filtration. 


able, and is made of fiber, fabric, 
paper, porous ceramics, porous metals 


and plastics, and electroformed screens. 


Horizontal Batch Plate 


These filters (Fig. 22) are essen- 
tially multiple-deck nutsches. As such 
they can be used for the same type of 
small scale production service on cake 
filtration. Pressure is not required to 
hold the cake, which rests on hori- 
zontal supports. This allows for unin- 
terrupted service without the danger 
of the cake falling off. 

With a precoat, or light filter paper, 
batch horizontals do a nice job of 
clarifying or “polishing” liquids. 


Filter Accessories 


An arbitrary distinction is made 
here between accessories and auxili- 
aries. Accessory equipment is consid- 
ered to be something installed on the 
filter itself. Auxiliary equipment is sep- 
arate machinery such as pumps. 

A convenient way of discussing ac- 
cessories is to classify them according 
to the problems they are intended to 
solve. 


Flow is down- 


ward; the cake builds up on the filter medium, which rests on a plate. A scavenger 
plate permits more complete recovery. (Sparkler Manufacturing Co.) 
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Wash Distribution and Efficiency 

The standard means of applying a 
wash on continuous filters is either by 
spray nozzles or drip pipes. Both are 
subject to plugging—tesulting in poor 
distribution and efficiency. Elaborate 
strainer or cartridge filter systems are 
often used to combat this condition. 
An alternate device is shown in Fig. 
23a. It consists of a weir box with a 
series of small v-notches. This par- 
ticular one was designed for a rotary 
horizontal filter with the notches 
spaced in such a way as to give dis- 
tribution proportional to the wash 
area. These notches have very little 
tendency to plug. In many cases such 
wash boxes give trouble-free operation 
on both horizontal and drum filters. 

Two other accessories are a drag 
blanket and a traveling blanket. They 
help in even wash distribution and 
also in washing efficiency by allowing 
a greater degree of washing. Fig. 23c 
shows that the drag blanket is attached 
at the back of a drum filter so that 
cake is dragged under it. The wash is 
applied on the top of the blanket 
where it tends to be held in longer 
contact with the cake. With some ma- 


terials as much as 20% more wash will 
go through the cake, without allow- 
ing excess to run off into the filter 
tank. 

The more complicated traveling 
blanket, shown in Fig. 23b moves with 
the cake and over a system of rolls. 
On some materials more than 50% 
greater amount of wash can be applied 
without run off, compared to a drag 
blanket. 


Cake Cracking and Cake Dryness 


Two problems related to wash dis- 
tribution and efficiency are cake crack- 
ing and cake dryness. Both drag 
blankets and traveling blankets are 
helpful in preventing cracking and in 
healing cracks already formed. 

There are also several operating 
tricks which tend to reduce cake crack- 
ing. One is to operate with as thin a 
cake as possible—thin cakes, of a 
given material, generally crack less 
than thick cakes. Another is to keep 
the cake wet by means of sprays as it 
emerges from the slurry. Still another 
is to reduce the solids content of the 
slurry from which the cake forms. 
Usually a denser cake with less crack- 
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ing tendency will be formed from a 
more dilute slurry. This can be accom- 
plished by means of recycling filtrate 
back to the feed slurry. Howeyer, 
this results in some sacrifice in filter 
capacity. 

The problem of maximum cake dry- 
ness occurs often both in existing and 
proposed installations. The two best 
methods available now for getting 
cakes with less moisture than repre- 
sented by the equilibrium moisture 
content, after a reasonable period 
of air drying are: (1) compression 
rolls and (2) vibrating devices. 

Compression rolls, (either solid one 
piece rolls or a series of disks) are 
mounted across the face of a drum 
filter. These rolls are used where sim- 
ple compression will squeeze addi- 
tional moisture out of a cake. 

In practice the traveling blanket is 
generally used only with compression 
rolls. However, the rolls can be run 
without a blanket. It is often better 
to drive the rolls independently a lit- 
tle faster than the drum. Where wash- 
ing is being used it often pays to use 
two rolls; one before washing to 
squeeze as much primary filtrate as 


Fig. 23—Filter accessories. For improved washing, there is a wash distribution device that does not plug (a), a travelling blanket 
(b) and a drag blanket (c). To eliminate cake cracking, there are vibrating devices—Dort-Oliver Vibropak (d) and the DuPont 
vibrating beam (e). 
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Fig. 24—A cloth-cleaning shower can be 
useful in reducing cloth blinding. A 
header, outside the tank, is recommended. 


possible out before applying the wash, 
and the other after washing to get the 
dryest possible cake. 

Vibrating devices are used on cakes 
which require a puddling action, or an 
actual change in structure before addi- 
tional separation can be made. Dorr- 
Oliver has a patent on the Vibropak 
shown in (Fig. 23d). The vibration 
is longitudinal across the face of the 
filter. The DuPont company has 
patented a vibrating beam shown in 
Fig. 23e. Its vibration is in a plane 
perpendicular to the filter cake. 

Laboratory leaf tests will usually pre- 
dict fairly accurately the order-of- 
magnitude improvement possible with 
these methods. On cakes which lend 
themselves to compression the solids 
content can sometimes be increased 
over 50%, while those requiring pud- 
ling can be increased in solids con- 
tent 10% or more. 


Cloth Blinding 


This problem is probably present to 
some extent in almost all filtrations. 
And is serious in a great many. 

Filter medium selection is very im- 
portant where cloth blinding occurs. 
Usually at least some improvement 
can be made by selection of a differ- 
ent cloth. 

There are two major accessories 
available for reducing cloth blinding 
on continuous filters: (1) a submerged 
blow-back connection on the auto- 
matic filter valve and (2) a cloth 
cleaning shower. 

The submerged 


blow-back (pat- 
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ented by Dorr-Oliver) consists of an 
extra connection with proper bridging 
in the filter valve to apply a blow-back 
similar to that used for cake discharge. 
On a drum filter this blow-back is 
applied as each section becomes fully 
submerged in the slurry, after passing 
the scraper blade. 

This feature is even more important 
on a scroll discharge horizontal filter 
than on a drum. The residual heel 
left on this filter has been described. 
A dry blow-back to break up this heel 
is often ineffective. The residual rides 
around, becoming more and more im- 
pervious, reducing filter capacity. If 
the blow is applied under submergence 
at the slurry feed, however, the heel 
will often disintegrate readily and 
mix with the incoming feed. 

A cloth cleaning shower installed 
underneath the scraper blade on a 
drum filter is a simple but effective 
accessory. It can make the difference 
between an operational headache and 
a smoothly running filter. It is im- 
portant to design the shower and the 
filter tank itself in such a way as to 
prevent cake build-up under the 
scraper blade. A good design is shown 
in Fig. (24), with the header ‘outside 
and the nozzles flush with the ‘tank. 
A combination dissolving and scrub- 
bing action is best, but with insoluble 
solids the scrubbing alone is often 
very effective. 


Liquor Confinement 


An advantage of pan filters (either 
rotary or belt) over the scroll horizon- 
tal is the positive means of confining 
feed slurry and wash liquids to the 
proper places. However, development 
of efficient dams has made it possible 
to approach such effective confine- 
ment on scroll discharge filters. 


Cake Discharge 


Cake discharge is an important con- 
sideration in many continuous filtra- 
tions. Many accessories have been de- 
vised just for this purpose. In fact one 
drum unit considered a distinct type 
—the string-discharge filter—was de- 
veloped specifically for thin cake dis- 
charge. A major advantage of the 
single compartment vacuum drum 
filter is its ability to discharge very 
thin cakes. Also, the panel-type con 
ventional drum filtcr is designed for 
this purpose. 


In addition such devices, as the 
wire discharge, where a wire is used 
in place of a floating scraper blade 
are utilized for improved cake dis- 
charge in certain cases. 

A great variety of rolls (such as the 
Couch roll) are available for special 
cake discharging problems. 


Filter Auxiliaries 


Filtrate Receivers 

Filtrate receivers are actually sep- 
arating devices. They are used for sep- 
aration of gas and filtrate during the 
operation of vacuum filters, and in 
some cases for pressure filters. All 
continuous vacuum filters with the ex- 
ception of the single compartment 
type require separators. 

For normal operations, the separator 
may be of simple design. A single tank 
with the mixture of liquid and gas en- 
tering a side nozzle, and gas discharg- 
ing at a nozzle in the upper head, is 
usually quite satisfactory. 

A somewhat improved design uses 
a tangential entry with gas discharge 
through a vortex finder. Filtrate in 
all cases is pumped from a nozzle at 
the bottom of the receiver. Baffles of 
various designs are sometimes used to 
break up the vortex and prevent pump 
cavitation. 

Cyclones designed for heavy liquid 
loading are occasionally used as re- 
ceivers. Cyclones have the disadvan- 
tage of inadequate filtrate hold-up. 
Since the centrifugal pumps normally 
used to handle the filtrate may mo- 
mentarily lose their prime on occasion, 
a reasonable amount of filtrate hold-up 
capacity is advisable. 


Vacuum Pumps 


Two general classes of vacuum 
pump operation have been applied 
to vacuum filters—wet and dry. Wet 
vacuum pumps handle both gas and 
liquids. If separation is necessary, it 
is performed following the discharge 
from the pump. Wet vacuum pump 
operation is not frequently used in 
the chemical industry, since the over- 
all economics are generally unfavor- 
able. And in many cases wet vacuum 
pump operation is completely im- 
practical. Dry vacuum pump opera- 
tion requires a separation of gases 
from liquids at operating vacuum, fol- 
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lowing which the gases are compressed 
for removal from the system. 

An example is the Nash vacuum 
pump. This pump operates with a 
liquid seal. The pump may be jack- 
eted and a small flow of cooling water 
is normally injected into the inlet for 
control of temperature and mainte- 
nance of sealing liquid at the required 
level. This equipment is readily adapt- 
able to wet or dry operation where 
operating vacuum above 18-22 in. of 
mercury is not required. For higher 
vacuum, Other types of pumps may 
be more economical. 

The double rotor, cycloidal type of 
pump is also used. This pump can be 
- operated completely dry but it is more 
efficient if a small quantity of sealing 
liquid is injected into its suction. It 
is best adapted to dry operation but 
will handle small quantities of liquid 
satisfactorily. Usually it is the most 
economical over-all of all mechanical 
pumps. It is relatively efficient at all 
operating vacuums up to 20 in. of 
mercury. When properly operated 


maintenance costs are very low. It 
is applicable in essentially all cases 


except where very corrosive conditions 
are encountered. 

Steam jet ejectors are usually se- 
lected for application where extremely 
corrosive materials are to be handled. 
Since ejectors have no moving parts 
they can be constructed from almost 
all classes of materials. For operations 
where mechanical pumps can be ap- 
plied, the economics of ejectors - is 
almost always unfavorable, except in 
cases where steain costs are exception- 
ally low. 

Reciprocating vacuum pumps are 
quite widely used. But this type of 
equipment is currently losing ground 
to the more simple rotary equipment. 
However, where operating vacuum ex- 
ceeds 22 to 24 in. of mercury, recip- 
rocating equipment may represent the 
best economics. 


Scrubbers 


In either vacuum or pressure opera- 
tion it is occasionally necessary to re- 
move corrosive or toxic materials from 
the gas streams involved. Standard 
types of absorption equipment are nor- 
mally utilized for these operations— 
packed columns, plate columns, etc. 
Where process conditions permit, a 
water-ejector fume scrubber may be 
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used as a combination scrubber and 
vacuum pump. 


Condensers 

Where liquids are filtered at tem- 
peratures near their flash point, large 
quantities of vapors may be discharged 
in the gas streams leaving the filter. 
In these cases, condensers may be re- 
quired for recovery of valuable sol- 
vents, for improving the efficiency of 
vacuum pumps, or for other reasons. 

Designs vary widely. Shell and tube 
heat exchangers are common for re- 
covery of valuable solvents. Where 
water vapor is condensed to improve 
efficiency of vacuum equipment or foi 
other reasons various types of gas- 
liquid contactors may be employed. 
Again, the ejector type of fume scrub- 
ber may sometimes be advantageously 
used as both vacuum pump and con- 
denser. 


Entrainment Separators 


Where highly efficient separation 
of liquid from gas streams is a require- 
ment entrainment separators become 
important. This separation equipment 
may be built into the filtrate receiver, 
or it may represent an independent 
piece of equipment. In the majority 
of cases separation efficiency is a func- 
tion of pressure drop. Consequently, 
it increases the size and power require- 
ments of vacuum equipment. Satis- 
factory separators include cyclones, 
other centrifugal equipment, and im- 
pingement devices. 

Where appreciable pressure drop 
cannot be tolerated, screen mesh or 
packed fiber section can often be 
efficiently applied. ‘These devices, 
however, are limited to applications 
where they will not become plugged 
with suspended solids or solids which 
may crystallize from the liquids which 
they collect. Where applicable, they 
can be extremely efficient with a pres- 
sure drop of only a few inches of 
water. 


Blowers 


Where compressed air service is not 
available it’s necessary to install small 
blowers to furnish the low pressure 
necessary for cake discharge from ro- 
tary vacuum filters. Small rotary 
blowers are normally used. Recipro- 
cating air compressors may be adapted. 
Where reciprocating or rotary vacuum 
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Fig. 25—A diaphragm pump (Dorr-Oliver, 
Inc.), air actuated for pumping a liquid 
slurry. 


pumps are installed, the low pressure 
air may sometimes be obtained, to 
advantage, from the vacuum pump 
discharge. 

Plant compressed air supply fur 
nishes blow for filters in many Cases. 
Where plant air is at high pressure, 
it is advantageous to obtain the rela- 
tively large quantity of low pressure 
air needed for rotary vacuum filters by 
compression of atmospheric air. This 
can be done in an ejector powered by 
high pressure plant air. The New 
Jersey Meter Co. manufactures an 
ejector designed specifically for this 
use. Other manufacturers of ejector 
equipment can furnish such units. 

Where plaint air is used, it is often 
necessary to install additional surge 
capacity in the air system near the 
filter, in order to obtain air volumes 
required for short duration blowback. 
This surge capacity may be in the 
form of a tank, or merely an enlarged 
section of air line. 


Filter Feed Pumps 


Pressure filters are usually fed by 
centrifugal pumps having the desired 
characteristics to meet pressure re- 
quirements. In some cases plunger 
and diaphragm pumps are used, par- 
ticularly where constant volume is 
desired. Vacuum filter feed pumps pre- 
sent no unusual problems, unless crys- 
tal or particle breakage is a limitation. 
Centrifugal pumps for handling slur- 
ties should have open impellers and 
large clearances and should be driven 
at slow or medium speeds. 
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Where particle degradation presents 
a problem it may be necessary to use 
specialized types such as diaphragm 
(Fig. 25), plunger or Bump pumps. 


Filtrate Pumps 


Removal of filtrate from receivers 
under vacuum can usually be satis- 
factorily accomplished by standard de- 
signs of centrifugal pumps. 

Prime failures can be reduced by 
connecting a small line from the top 
point of the pump casing to the re- 
ceiver, at a point above the normal 
liquid level. Connection of a similar 
line to a point near the eye of the 
impeller is sometimes even more effec- 
tive. Various designs of self-priming 
centrifugal pumps are often applied to 
vacuum filtrate receivers. These units, 
while somewhat more expensive than 
standard centrifugal pumps, normally 
give trouble-free service. 

A level controller, installed to main- 
tain constant level in the receiver by 
actuating a valve in the discharge line 
from the pump, is a very satisfactory 
solution. However, when compared to 
a self-priming pump, the improvement 
obtained often does not justify the 
additional cost. 


Filter Feed Tanks 


Filter feed tanks represent a hold- 
up of slurry between previous process- 
ing equipment and the filter. In some 
cases they are mandatory. In other 
cases they are unnecessary. In certain 
applications they can be justified on 
the basis of improved filter operation 
or as a means of maintaining process 
continuity. 

Agitation is normally a requirement 
and a variety of agitator designs can 
be satisfactorily employed. The pre- 
ferred tank design is a cylindrical up- 
right tank having a height to diameter 
ratio of 1.5 to 3.0. Agitation? should 
accomplish suspension of the slurry 
without producing violent agitation at 
any point. Slow-speed large diameter 
agitation impellers are best’ for this 
service. Designs employing a large 
diameter draft tube are particularly 
effective where particle degradation is 
a problem. 


Repulpers 

Repulpers are employed to reslurry 
filter cake with a liquid prior to dis- 
charge from the filter. Agitated tanks 
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of a variety of designs are satisfactory. 
An almost universally satisfactory de- 
vice is the well known horizontal pad- 
dle mixer. 


Filter Media 


An essential part of filtration equip- 
ment is the filtering surface that 
blocks passage of solids, and permits 
the liquid to flow through freely under 
the existing driving force. The effec- 
tiveness of the filtration operation is 
governed by how well the filter me- 
dium performs this job over an eco- 
nomic number of cycles. 

On chemical operations the filter 
medium must demonstrate first its 
ability to withstand chemical attack, 
and existing temperature conditions. 
Next consideration is its effectiveness 
in delivering a clean filtrate and dry 
cake at a satisfactory rate. 

Then, is it physically suited for the 
job? It must possess dimensional 
stability to withstand shrinking and 
stretching. Solids must discharge 
freely from its surface and it must 
remain open or free of blinding. And 
it should withstand wear from scrap- 
ing and impact that might open holes 
shutting down an entire unit. 

Fortunately, today there is a wide 
choice of filter mediums to ease the 
task of keeping a filter operating at 
maximum effectiveness. Added to the 
supply of basic cotton duck, twill and 
satin fabrics are a host of new syn- 
thetic constructions. And_ stainless 
steel wire cloth, together with monel, 
nickel, brass, bronze, aluminum, cop- 
per, ate available down to 400 mesh. 

Cotton is still used widely where 
there is no danger of attack by acids, 
alkalis or fungi. The hairy nature of 
the fiber prevents bleed of solids 
through the fabric, yet permits free 
flow of filtrate. And for strength and 
abrasion resistance it rates high. 


Many Types Available 


Since the arrival of nylon as an in- 
dustrial filtration fabric there has 
become available a growing supply of 
many types of synthetics to satisfy al- 
most any conceivable need. 

Advantages offered by some of these 
materials are: nylon—high tenacity 
both wet and dry, excellent resistance 
to abrasion and flexing, toughness and 
elasticity, resistance to heat and many 


chemicals; Dynel—high chemical re 
sistance particularly to strong alkalis 
and acids; Orlon—light, strong, resil- 
ient, resistant to heat and chemicals 
particularly acids; polyethylene—te- 
sistant to mildew, sunlight and a wide 
range of chemicals, low water absorp- 
tion; Dacron—second to nylon in 
abrasion resistance, low moisture ab- 
sorption, resistant to mold, mildew, 
fungus, and chemicals; Teflon—with- 
stands high temperature, is attacked 
only by fluorine gas, molten alkali 
metals and tri-chlorine fluorides, no 
moisture absorption, nothing adheres 
to it; Saran—exceptional resistance to 
acids, alkalis, alcohols, aliphatic hydro- 
carbons. 

While due consideration must be 
given to the chemical and _ physical 
characteristics of the fiber, construc- 
tion of the fabric has a very important 
bearing on the final performance of 
the filtration equipment. 

In addition to various styles of 
weaving, synthetic fabric characteris- 
tics are altered by using either yarn 
spun from staple fibers or monofila- 
ments. The amount of twist in the 
yarn can affect filtration characteristics 
appreciably. It is said that high twist 
construction prevents loading of the 
cloth with solids, permits easier dis- 
charge. 

Synthetic cloths usually are given 
some sort of heat-setting treatment to 
render them dimensionally _ stable, 
controlling porosity and __ surface 
smoothness. 

Still further modification is obtained 
by. calendering, napping and resin 
treatment. 


Porous Mediums 


Porous metals and plastic filter me- 
diums are getting increasing attention 
in industrial circles. Various grades 
of stainless steel, monel, nickel and 
bronze are available in porous form 
down to 5 micron mean pore opening 
Prices on these have been slashed re- 
cently to make them competitive with 
other mediums. 

Both Kel-F and Teflon are available 
in porous form with 5 micron mean 
pore opening; Kel-F also with 15 
micron pores. These mediums have 
been used for removing solid con- 
taminants from extremely corrosive 
mineral acids or very highly reactive 
liquid materials. 
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Centrifugals ..... 


Centrifugals can separate solids from liquids either by sedimentation 
or filtration. In either case, they produce greater separating forces than 
other equipment, broadening the range of solid-liquid separators. 


A centrifugal is a mechanical device 
which applies centrifugal force to mix- 
tures of materials to separate them 
into components. Centrifugal solids- 
liquid separators are of two types: fil- 
tering machines where the solids are 
retained by a porous medium while the 
liquid is forced through; and sedi- 
menting machines where centrifugal 
force exploits differences in specific 
gravity to settle out a concentrated 
solid and overflow a clarified liquid. 

Inherently, centrifugals separate ma- 
terials rapidly so that only a small 
quantity of material is actually in proc- 
ess at any one time. 

On crystalline solids they wash the 
product efficiently and well; give maxi- 
mum dryness. They handle fine 
sludges with consistent performance 
over extended periods of time. 

Centrifugals are compact and neat. 
In most cases they operate as but- 
toned-up units to ease plant house- 
keeping chores. 


Basic Thinking 


Theory of centrifugal separations 
may be classified as: general, sedimen- 
tation and filtration. 

The force acting on a particle within 
a centrifugal field is defined by New- 
ton’s fundamental force equation, 
F = ma. Acceleration acting on the 
particle, directed toward the center 
of rotation, is a= r*. Therefore, the 
centrifugal force acting on the par- 
ticle is F = mr o* or expressed as mul- 
tiples of gravity F = 14.2 x 10° DN’. 

Tensile stress in a rotating bowl, 


Nomenclature 


m Mass of a particle, gm. 

a Acceleration, cm/sec* 

tr Radial distance of a particle in a centrif- 
ugal field from the axis of rotation. 

w Angular velocity, radians per sec. 

D Inner diameter of centrifugal bowl, in. 

N Bowl speed, rpm. 
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empty or loaded, is directly propor- 
tional to the square of the surface 
speed, not the rpm. Therefore, for a 
given bowl stress greater centrifugal 
force can be attained by a small bowl 
rather than a large one. Thus, small 
diameter bowls are always used for gen- 
erating high centrifugal forces to avoid 
stressing the bowl beyond safe oper- 
ating limits. 

The adjoining table-compares speed 
and centrifugal force for different 
diameter bowls operated to give equal 
stresses in the bow] walls. 

Application of the centrifugal force 
equation to design of centrifugal equip- 
ment is covered in Perry’s handbook. 
Mathematical analysis of the opera- 
tion of liquid-solids separators is also 
covered in this source. 

By reviewing Perry’s the reader can 
gain a clearer understanding of opera- 
tion and valuable assistance in making 
machine adjustments to separate most 
efficiently. But application of this 
theory to a new sedimentation job 
must be backed up by preliminary 
small-scale tests. 

The Sigma concept, introduced re- 
cently by C. M. Ambler, Chem. Eng. 
Prog., Mar. 1952, p. 150-158, makes 
possible comparative evaluation of sedi- 
mentation-type centrifugals. It puts all 
these centrifugals on a mathematical 
basis which reduces the centrifugal to 
an equivalent settling basin. 

By using the Sigma concept, vari- 
ous sedimentation centrifugals can be 
compared on an equal footing. Once 
actual performance data is obtained 
for one centrifugal the performance of 
all other sedimentation machines can 
be predicted. However, it is required 
that actual operating data be available 
for one machine. It is not possible to 
predict performance without this ini- 
tial starting point. 

Theory of centrifugal filtration has 
been studied extensively. An out- 


standing contribution, (H. P. Grace, 
Chem. Eng. Prog., Aug. 1953, Resist- 
ance and Compressibility of Filter 
Cakes, Part III: Under Conditions of 
Centrifugal Filtration) is the develop- 
ment of compression permeability 
techniques. By this method specific 
cake resistance can be determined 
under varying pressure conditions. It 
can be used for sizing centrifugal fil- 
ters approximately when centrifugal 
force is substituted for the hydraulic 
pressure drop or the A p of pressure 
filtration. 


Centrifugal Selection 


In many cases, it is comparatively 
simple to narrow to a few basic types 
the selection of a centrifugal for a 
given application. However, final se- 
lection of the best unit for the appli- 
cation is quite complicated. Further 
complications arise when alternate 
methods of mechanical separation 
such as filters, settling tanks, liquid 
cyclones, etc., must be considered 
along with centrifugal equipment. 

It is quite important to consider the 
entire separation process when select- 
ing mechanical separating equipment. 
The centrifugal may dry crystals suf- 
ficiently so that subsequent drying is 
not required. Also, centrifugal dewat- 
tering may leave only a small amount 
of original mother liquor on the cake, 
so that only a small amount of wash 
liquor is needed to remove the te- 
maining traces. 

A few words of caution are neces- 
sary to you who must evaluate a 


Holding Stress Constant, 
Force Climbs as Diameter Decreases 


, f ‘ 
Bowl diameter, in 24 


Surface speed, ft./sec. .. 167 
1,600 


870 
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separation problem and select centri- 
fugal equipment. 

¢ Material that is tested on small 
scale units must be identical in every 
way with that which will result from 
plant operation. Reliability of pre- 
dictions will fall off with divergence in 
properties of the two compared ma- 
terials. 

e In general, the science of centri- 
fuging is not developed well enough to 
predict performance of one type from 
tests on another type centrifugal. Past 


experience is a valuable guide in pre- 
dicting the performance of one type 
of centrifugal from the results obtained 
with another centrifugal. But in al- 
most every case, you need confirmatory 
tests before firm recommendations can 
be made. Even appreciable extrapola- 
tion to a larger machine of the same 
type may be unreliable. 

¢ Choose a centrifugal only after 
adequate test runs have confirmed the 
application. Where possible, make 
actual full-scale runs. 


Fig. 1—Batch suspended imperforate-basket centrifugal removes fine solids from liquid. 
Feedpipe discharges into bottom of basket; clear liquor overflows top; solids are 
plowed out through bottom. (Bird Machine Co.) 





























































































































e Exercise caution in deciding 
against a given centrifugal if the de- 
cision is based on preliminary labora- 
tory tests, because further work may 
indicate differently. 

¢ Centrifuging, like filtration, 
often ~can be improved greatly by 
taking steps to insure that solid par- 
ticles are not degraded or broken up 
prior to centrifuging. Much evidence 
indicates that crystalline materials and 
aggregates often may be degraded by 
pumps and mixers. It follows that 
you should choose pumps and agita- 
tors carefully to get gentlest action 
for the shortest time consistent with 
process requirements. It may pay divi- 
dends in greatly increased centrifugal 
throughput. 

For the same reason, one centrifugal 
may be preferred to another because 
it is designed to handle materials with 
less deflocculation or less crystal 
breakage. If permissible, flocculating 
chemicals may be used to promote 
free drainage and good centrifugal fil- 
tration. 

e If you are confronted with a 
given mixture which previously has 
been centrifuged successfully, you may 
tentatively select an applicable cen- 
trifugal from those which have han- 
dled the same type of material before. 
As a corollary, full-scale tests always 
will be run to select and size a centri- 
fuge for each new material. 

Development of centrifugal types 
and sizes for the chemical industry 
has been influenced by the mechanical 
properties of available construction 
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Fletcher Works, Inc. 


Suspended and underdriven batch centrifugals, perforate and imperforate baskets. 





Underdriven 





Standard 
17 


Normal speed, rpm..... 
Centrifugal force (<G). 


0.9 
$2,000 


0.5 
Approx. price®......... $1,700 
Solids discharge mechan- 


Manual 


Can be furnished in steel, stainless steel, Monel, copper or bronze, rubber-covered steel, etc. 
Open bottom ‘‘Lewis bottom” gravity discharge baskets available. 


cone valve. 
perforate baskets and bottle or test tube holder. 


Whirlwind 


48 
21 
750 
382 
10 


Junior 


30 
14 


40 
20 
900 
459 
7% 


26 
12 
1,200 1,100 
530 490 
3 5 


12.5 
$8,000 


1.7 2.8 8.3 


$2,800 $3,000 $6,500 $10,000 
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—___—_—_——_ Suspended» —_——— 


40 
24 
1,150 
730 


: 32 
19 
1,150 
580 


30 
15 
1,150 


550 


24 
14 
1,150 
450 


20 
10 
1,750 
800 


5.5 9 


1 2 3.2 ¢ 
$7,000 


$3,300 $4,100 $5,200 $5,900 


(a) Bottom discharge == 4 times basket diameter with disk or 
(b) A laboratory model of this size is available with interchangeable solid and 
(c) Prices for underdriven machines are for 304 stainless fume-tight contruction and explosion-proof motor 


and control. Prices for suspended machines are based on carbon steel construction, fume hood, mechanical unloader with speed control and 2-speed explosion- 


proof motor and control. 


materials such as tensile strength, im- 
pact resistance, et¢. Problems of cor- 
rosion, gasketing and lubrication also 
influence design and selection of cen- 
trifugals. 

Over the last quarter century, many 
basic types of centrifugals have been 
introduced to the chemical and proc- 
essing industries. Some of these units 
were devised and developed for spe- 
cific applications and, after initial suc- 
cess, were tried in other fields. 

Acknowledged advantages of centri- 
fugal separation have impelled both 
process engineers and centrifugal de- 
signers to adapt known methods of 
utilizing centrifugal force to the needs 
of mechanical separations encountered 
in industry. 


Batch Centrifugal 


The batch centrifugal is the most 
widely applied centrifugal in the 
chemical and processing industries. It 


o~ Basket diameter, in. 


100 
80 


60 
50 


40 


30 


has been used on practically every type 
of solids separation from free-draining 
crystal-dewatering services to removal 
of small quantities of slimy solids 
from liquids. There are two basic types 
of batch centrifugals: suspended top- 
driven units and underdriven units. 

Suspended basket units have the 
basket mounted on a long spindle sup- 
ported on an overhead bearing assem- 
bly, Fig. 1. The basket usually is 
driven through a flexible coupling 
mounted at the top of the spindle. 

Underdriven units with the basket 
mounted on top of a short spindle are 
driven through the base of the spin- 
dle. 

Various types of bowls are available 
for either of these units: perforate 
basket for centrifugal filtration; im- 
perforate or solid basket for centrifu- 
gal sedimentations; and special baskets 
for impregnation, galvanizing, enamel- 
ling, and numerous other special appli- 
cations. 
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The perforate-basket centrifugal acts 
as a filter and is used for filterable 
materials. It is ideally suited for coarse 
crystals that must be thoroughly 
washed and dewatered. 

Liquid spins out of the centrifuged 


, cake due to its own weight multiplied 


by the centrifugal force factor of the 
machine. ‘Therefore, free draining 
crystals dewater to a greater degree on 
a centrifugal than on any other type of 
mechanical separation equipment. 

The imperforate-basket is used as a 
clarifier or a classifier. Feed, distrib- 
uted evenly at the bottom of the 
basket, moves upward through a series 
of baffles which prevent channeling, 
short circuiting and surging. Effluent 
flows over the lip of the basket. Solids 
settle out of the feed and collect 
against the basket wall. 

Operating as a clarifier essentially 
all the solids settle out of the liquid 
and the effluent is clear. On classifier 
service, only the oversized and/or heav- 
ier particles are removed from the 
liquid while the fine solids are dis- 
charged with the effluent. 

Special baskets are too numerous to 
cover in detail, but a brief listing 
shows the versatility of batch units. 

e Washer—cleans cutting oil and 
compounds from small machined parts. 

¢ Impregnator—saturates a porous 
body with a liquid. Hydrostatic pres- 
sure forces the impregnating liquid to 
permeate the porous body. Yarns, 
braids, ceramics, etc., can be impreg- 
nated in a few minutes time. 

e Enameler—spins excess enamel 
off small parts to give a thin uniform 
enamel coat. 

Operation — On_perforate-basket 
machines slurry is fed while the ma- 
chine is at rest or turning slowly. Then 
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the basket is accelerated to full speed 
to spin out the liquor, dewatering the 
solids. 

Wash liquor may be sprayed onto 
the cake while the basket is at top 
speed, or some intermediate speed. A 
relatively long spin at top speed ef- 
fects final drying. For unloading, the 
machine is stopped or rotated slowly 
and the finished solids rimmed by a 
plow. : 

Suspended-basket centrifugals dis- 
charge cake from the bottom of the 
basket to a container or conveyor be- 
low the machine. On underdriven 
units, cake is removed manually from 
the top of the basket. 

Advantages—The batch centrifugal 
is the least expensive of all centri- 
fugal equipment and has rather wide 
spread application. The general design 
lends itself to many materials of con- 
struction such as steel, stainless steel, 
rubber covered steel, Monel, bronze, 
etc. Vapor-tight enclosures are avail- 
able for toxic materials or volatile 
solvents. 

Baskets can be designed specially 
for a given application. Batch opera- 
tion permits running cycles that give 
optimum efficiency. 

In the sugar industry, batch units 
have established a standard of sep- 
arating and washing performance that 
continuous centrifugals have not been 
able to meet. 

Limitations—These centrifugals are 
batch units requiring operator atten- 
tion. Normally, they are not as eco- 
nomic as continuous centrifugals, auto- 
matic batch centrifugals, or filtration 
equipment on high-tonnage produc- 
tion applications. ; 

Conversely, they are used more gen- 
erally on low to medium tonnage pro- 
duction services where they are more 
economical than the continuous or 
automatic batch equipment. 

Control—Since the batch centri- 
fugal is operated manually, various 
process controls are under the oper- 
ator’s supervision. Push-button con- 
trols usually are provided for start, 
stop, feed speed, top speed, and un- 
loading speed. Feed and wash liquors 
usually are controlled by means of 
manually operated valves. 

Slow-speed feeding may be neces- 
sary to provide a balanced load before 
the basket is spun at full speed to de- 
water the solids. 
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Fig. 2—Unique unloader for continuous suspended batch centrifugal. Plow trails the 
direction of spinning rotation; it can’t accidentally dig into solids. To unload, basket 
is stopped and rotated in opposite direction. (Western States) 


Maintenance—As with most rotat- 
ing equipment, maintenance prob- 
lems center around proper installation 
to minimize vibrational effects, proper 
and frequent lubrications, bearing re- 
placement, brake adjustment and 
brake lining replacement. With a 
properly engineered installation and 
manual operation, maintenance on a 
batch centrifugal is not a large item. 
In fact, filter cloth or screen replace- 
ment may be one of the principal 
items of expense. 

Periodic inspection and preventive- 
maintenance schedules ensure a mini- 
mum of unscheduled down time. 
Drive assembly inspections and _bear- 
ing replacements frequently are made 
on schedule, to insure a smooth run- 
ning unit with less chance of an 
emergency shut-down. 


Batch Automatic Centrifugal 


Batch automatic centrifugals are es- 
sentially batch centrifugals that have 
been modified to provide continuous 
or automatic operation. Cycle con- 
trollers, which are usually electric tim- 
ers and solenoid valves, control the 
operation of the feed valve, wash 
liquor valve, motor speed changes, and 
unloading. 

Unlike batch centrifugals, different 
basic types of batch automatic centri- 
fugals are offered by only four manu- 
facturers. These units differ sufh- 
ciently so that each will be discussed 
in turn. One is a suspended type; the 
others are mounted to rotate around 
a horizontal axis. 





Western States 


The continuous batch machine of- 
fered by Western States Machine Co. 
is essentially a conventional suspended- 
basket batch centrifugal modified to 
load, dry, plow and restart the next 
cycle automatically. 

Developed for the sugar industry 
these units represent, to date, the most 
successful approach to continuous cen- 
trifugation for sugar applications. 

To accomplish full automation of 
the batch unit, Western States de- 
veloped many novel answers to old 
problems that have obstructed auto- 
matic operation of a batch centrifugal. 

Loading is controlled through a 
pneumatically operated gate. The load 
in the basket is measured by a feeler 
which contacts the sugar wall and 
moves out as the sugar builds up in 
the basket. A servo-motor mechanism 
translates movement of the feeler to a 
corresponding closing movement of 
the gate. 

The bottom closure is an automatic 
air-operated, conical, basket valve. It 
it essential that the basket bottom be 
closed during loading to prevent any 
spillage into the sugar conveyor. 

For automatic unloading the basket 
is rotated in the reverse direction, Fig. 
2. Thus, no longer is it necessary to 
remove the plow from the basket dur- 
ing high speed spinning. The plow 
shoe trails the direction of spinning 
rotation and it is impossible for it 
to dig into the sugar wall. 

Plow is moved vertically by a dou- 
ble-acting air cylinder; another air cyl- 
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Centrifugals 
Suspended basket 


Perforate 


Batch automatic 
Super D Hydrator............. d 
Solid bowl 
Comet. or oa 


Continuous 
Conveyor discharge 
Solid bowl, oflindrcal.. 
Solid bowl, conical. . 
Screen, cylindrical 
Pusher discharge 
ter Meer 


Tubular 
Super Centrifuge 
SA) een See 
Separator 


Disk 

Standard 
Clarifier 
Seperator 

Sludge discharge 
Clarifier 
Separator 

Underflow recycle 
Clarifier 
Separator 


Code Company 
The Sharples Corp. 

The De Laval Separator Co. . 
Merco Centrifugal Co. 

Bird Machine Co 

Fletcher Works, Inc 
Tolhurst Centrifugals Div.,....... ae 
American Machine & Metals, Inc. 
The Western States Machine Co.. 
American Tool & — Co. 


Ba 

Geo. L. 
(Buffalo 
Centrifu, 
Pitmar 


Pre, Equipment, Inc.. 
., (Titan) 
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Important Types of Centrifugais 


* Representative Manufacturers of Solid-Liquid Centrifugals 


. Poughkeepsie, N. Y. 


. East Moline, IIL 
. Hamil 


Manufacturers* 


D, E, F, G, H, K 


Normal Operation 


Continuous....... 


Continuous....... 
Continuous....... 
Continuous....... 


Continuous 
Continuous 
Continuous....... 


Continuous 


. {Batch, requires)... . 
bowl ‘cleaning J. ete 


Batch, requires)... .. 
bowl cleaning /.... 


Continuous 
Continuous....... 


Continuous 
Continuous 


Address 
23rd & Westmoreland St., Philadelphia, Pa. 


150 Green St., San F rancisco, Calif. 
South Walpole, Mass. 
Glenwood Ave. & Ond St., Philadelphia 40, Pa. 


ilton, Ohio 

1419 Hyde Park Ave., Boston 36, Mass. 
55 Water St., Pittsburgh 22, Pa, 
Saginaw, Mich. 

465 Brecdway, Buffalo 4, N. Y. 


Seaboard Trust Bldg., Hoboken, N. J. 
10 East Fayette St., Baltimore, Md. 








inder moves it horizontally inward 
while a spring returns it when air 
pressure is released. Then the bottom 
closure reseats automatically. 

Western States is offering a 48-in. 
dia. basket centrifugal set-up with the 
automatic cycle. Although the unit has 
been applied successfully only on sugar, 
the manufacturer is confident it will 
find many applications on mechanical 
separation problems of the chemical 
industry. 
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Sharples 


The Super D Hydrator built by 
Sharples Corp. is a horizontal-axis per- 
forated-basket centrifugal which oper- 
ates at a constant speed throughout 
the entire cycle of feed, rinse, spin, 
and unload. Two sizes, 20- and 27-in. 
dia. baskets, are available with perfo- 
rate basket design only. 

On a normal cycle, feed is admitted 
through a valve. The crystal-distribu- 
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Fig. 3a—Batch automatic centrifugals sepa- 
rate salt crystals from caustic liquor at 
large Eastern installation. (Sharples) 


tor knife “levels” the cake and main- 
tains a balanced basket load. 

Feed is stopped when the cake 
reaches a preset thickness or when the 
feed-timer period is completed. 

Rinse is admitted through a rinse 
valve which remains open for the 
timer-controlled rinse period. Follow- 
ing rinse, the cake is spun dry during 
the timer-controlled spin period. 

Cake is unloaded by a hydraulicaily 
operated knife assembly that raises 
into the cake and slices out the crys- 
tals which are deflected to the dis- 
charge chute. 

The unloading knife leaves a thin 
layer of crystals on the screen. Usually, 
this residual cake is “softened” or 
dissolved by a short rinse after each 
batch or after a preset number of 
batches. 

During the cycle a number of rinses 
can be provided. An automatic diver- 
sion valve can be installed in the efflu- 
ent line to separate ‘the wash liquors 
from the strong liquors. 

Main design features of this unit 
are constant basket speed, fast unload- 
ing and rapid cycles. 

Speeds of 1,800 rpm. for the 20-in. 
dia. unit and 1,550 rpm. for the 27-in. 
unit eliminate the acceleration and de- 
celeration periods of other units and 
the entire basket load is removed by 
a single upward motionof the un- 
loader knife assembly. 

Approximately 1 cu. ft. for the 
20-in. and 2 cu. ft. for the 27 in.-dia. 
unit are processed on a cycle of 30 to 
60 sec. Thus, a small unit can handle 
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as much as 3-5 tons/hr. of free filter- 
ing crystals. 


Baker Perkins 


In general design and operation, 
the Baker Perkins is similar to the 
Sharples Super D Hydrator and Reine- 
veld unit. 

Two types of operation are possible: 
(a) Centrifugal filtration with a per- 
forate basket unit or (b) centrifugal 
sedimentation with an imperforate 
basket. 


Reineveld 


The Reineveld centrifugal is manu- 
factured in Holland, but sales in this 
country are handled by Heyl and Pat- 
terson, Inc. A view of this machine 
is shown in Fig. 3. 

The machine has been opened by 
unbolting and rolling out the cover 
plate along the I-beam trolleys which 
are an integral part of the centrifugal. 
The cover plate of the larger machine, 
i.c., 67 in. and greater, is installed 
in a manner reminiscent of a bank 
safe and opens like a door. In Fig. 3 
may be seen the cake cutting knife, 


the discharge chute and the feed tank 


nozzle. 

The operating cycle is adjustable 
and under full automatic control. It 
includes charge, dewater, wash (one 
or more) cut out and screen rinse. 

Reineveld centrifugals are made in 
various sizes with both perforate and 
imperforate bowls. 


Bowl Volume, Ft. Force (G's) 
.39 2,016 
1.37 
4.27 


0.8 


Several special features are claimed 
by the manufacturer for the Reineveld 
centrifugals. 

Rapid feeding is used. This is 
claimed to form a classified cake bed 
before the liquid drains out. Heavy 
particles are near the bow] wall, and 
the lighter ones are on top of the 
cake. This classified structure is said 
to drain quicker. 

With rapid feeding, there is turbu- 
lence in the bowl during feeding. Final 
cake surface will be just concentric 
with the axis of rotation making use of 
a leveler unnecessary. This should de- 
crease crystal breakage. 


The main bearing is located at the 
center of gravity, for quieter running 
and less bearing wear. 


Essential Points 


Advantages—Automatic batch cen- 
trifugals are ideally suited for large ton- 
nage production of free filtering crys- 
talline slurries. They offer low cake 
moisture, good washing efficiency and 
relatively clear filtrate. Operating la- 
bor is minimized since one operator 
can easily handle many centrifugals. 

Limitations—Maintenance costs on 
these units may be sizeable because 
they are precision-made equipment 
which require skilled maintenance. 

While the automatic cycle equip- 
ment is constructed quite ruggedly 
the parts in electrical timers, electrical 
solenoid valves, and air operated dia- 
phragm velves are sufficiently numer- 
ous to increase maintenance. 

The unloader knife may be a source 
of high maintenance on abrasive serv- 
ice. However, recent introduction of 
abrasion-resistant unloader knives has 
greatly reduced replacement costs. 

Major items that must be watched 
are: unloader-knife service life, leveler 
service life, automatic cycle equip- 
ment, and the fecd and rinse valves. 

Control—Almost an infinite variety 
of cycles is possible with these units; 
multiple rinses, screen rinses every 
batch or after a preset number of 
batches, divergence of effluents, etc. 


In addition, slurry level in the feed 
tank can be used to lengthen or 
shorten the spin cycle automatically as 
the inventory of slurry changes ahead 
of the centrifugal. 

Installation—Proper installation is 
important to eliminate vibration 
which may lead directly to mainte- 
nance problems. Normally, these units 
are set on a massive concrete founda- 
tion that is heavy enough to absorb 
the usual out-of-balance loading that 
may be encountered during operation 
of these units. 


Tubular Centrifugals 


As previously indicated tabularly, 
high centrifugal forces can be ob- 
tained when a small-diameter bowl 
spins at high speeds, without unsafe 
stresses in the bowl wall. Such a 
tubular bowl machine, the Sharples 
Super Centrifuge, develops a relative 
centrifugal force up to 16,000 G’s 
with a 4-in. dia. bowl. These units are 
used for clarification and liquid-liquid 
separations where the amount of solid 
phase is low~—say below 1%. Solids 
are removed manually during shut- 
down. 


Continuous Centrifugals 


Truly continuous centrifugals fall 
into two categories: screw-conveyor 
type with various bowl designs, and 
pusher (ter Meer) type. 


Fig. 3b—Reineveld 36-in. automatic batch centrifugal showing roll-out front cover and 
knife cut-out mechanism. Rapid feeding promotes free drainage. Main bearing at 
center of gravity reduces wear and noise. (Heyl & Patterson, Inc.) 
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Solid Bowl 


As shown in Fig. 4 this equipment 
has a horizontally-mounted solid bowl 
with an internal conveyor-scroil. Both 
bowl and conveyor revolve in the same 
direction. 

The centrifugal is driven by V-beli 
pulleys on the trunnion at the feed 
end of the machine on the right. Ro- 
tation of the bowl is transmitted 
through a planetary gear system, in the 
round box on the left, to the conveyor, 
driving it at a speed 10-40 rpm. slower 
than the bowl. This differential speed 
between conveyor and bowl serves to 
eject solids continuously from the 
bowl. 

The fixed point of the gear train is 
extended by means of a pinion and 


shear pin to an external torque arm 
held motionless by a bracket. If load 
on the conveyor screw becomes ex- 
cessive the shear pin breaks permitting 
the loaded screw conveyor to rotate 
at the same speed as the bowl. Solids 
ejection ceases. 

Feed slurry enters into the chamber 
inside the conveyor assembly through 
an axially located pipe. Ports around 
the periphery of this chamber dis- 
tribute the material into the bowl. 

Centrifugal force holds the mate- 
rial against the bowl wall. The heavier 
solids form a layer directly against the 
bowl with the liquid on top. The con- 
veyor moves the solids along the bowl 
wall up the inclined “beach” and out 
the solids-discharge ports at the small 
end. Clarified liquid flows out through 
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discharge ports in the large-end bowl 
head on the right. 

Pool depth is set by regulating the 
position of the ports in the bowl 
head. On one design, Fig. 5, an eccen- 
tric hole is drilled in the circular plate 
that is mounted over each filtrate port. 
By rotating the plate, the position of 
the eccentric drain hole is changed 
with respect to the axis of rotation. 
All plates are rotated the same degree 
to change liquid pool level inside the 
machine. 

The machine case surrounding the 
bowl is compartmented and connected 
to hoppers that direct effluent and 
cake into piping and conveying sys- 
tems. 

Where washing is required, the 
wash liquor is fed through a pipe, con- 
centric with the feed pipe, that ex- 
tends into the wash liquor chamber 
inside the conveyor assembly. Wash 
nozzles on the conveyor hub spray the 
liquor against the pile of solids moving 
in front of the helical blades along 


Fig. 5~On Maxi-Flex continuous 
solid bowl centrifugal, pool depth is 
varied by rotating eccentric 

effluent ports seen on bowl head. (Tol- 
hurst Div., Am. Machine & Metals) 


the beach. 
While the degree of washing may 
not be equal to that obtained with 


Fig. 4—Heavy tonnage, solid bowl, con- 
tixuous centrifugal incorporates com- 
bination bowl to give both good clarity 
and dryness. (Bird Machine Co.) 


batch equipment where wash cycle 


time can be controlled, relatively 
good removal of impurities is possible. 

Several different bow] configurations 
are built for solid bowl machines. The 
older conical bowl generally is used 
with relatively fast-settling, free-drain- 
ing solids. It can be operated with the 
edge of the pool extending only a 
short distance up the incline. The long 
drainage section extending from this 
point to the solids-discharge ports 
favors maximum cake dryness. 

On the other hand the small pool 





SOLIDS-LIQUID SEPARATION 


volume allows only minimum reten- 
tion of the liquid under centrifugal 
force. Net result may be some carry- 
over of solids with the effluent, par- 
ticularly on finer materials. 

Finer sludge-like materials can be 
handled to better advantage with cyl- 
indrical bowls. With this type of bowl 
the conveyor O.D. is tapered only at 
the cake discharge end of the unit. 
Solids pack into the space between the 
conveyor taper and the bowl wall to 
form a beach for removal of the cake 
from the pool. 

In general, the increased pool vol- 
ume obtained with the cylindrical 
bowl produces better effluent clarity. 
Also, many separations handled by 
this equipment cannot be handled sat- 
isfactorily with the conical bowl. 

Cake discharge from a cylindrical 
machine may have higher moisture 
content. However, this is generally 
due to the nature of the solids where 
fineness makes moisture content a 
function of degree of compaction and 
surface area rather than drainage. 

Recent designs have incorporated 
features of conical and cylindrical de- 
sign in a combination bowl, Fig. 4. 
The effluent end of the unit is cylin- 


Fig. 6—Ter Meer perforate-basket continuous centrifugal has 


drical for good clarifying efficiency 
while the solids end is conical to in- 
crease cake dryness and improve con- 
veying. 

One screw-conveyor centrifugal is 
built with a perforated or screen-type 
bowl. It is similar to the solid bowl 
units described above in that the unit 
has a screw-type conveyor and differ- 
ential speed ratio between conveyor 
and bowl. 

The bowl is perforated and has a 
slotted screen to retain the solids. 
Feed enters through a central pipe and 
deposits on the screen at one end of 
the bowl. Liquor drains through the 
cake and screen to the filtrate hous- 
ing. Cake is conveyed along the screen 
through the washing and final dewa- 
tering zones to the discharge section. 


Ter Meer (Baker Perkins) 


The Ter Meer type continuous cen- 
trifugal is illustrated in Fig. 6. 

Feed enters through a pipe and is 
accelerated to full peripheral basket 
speed in traveling along the cone 
which rotates with the basket. Liquid 
is flung out through the basket holes 
by centrifugal force leaving the solids 
retained in the basket. 


Fig. 7—Heavy-duty DH-3 Nozljector 


The pusher reciprocates forcing the 
solids to travel along the basket where 
further centrifugal dewatering, wash- 
ing, and final dewatering takes place. 
The solids are then forced over the 
edge of the basket and into the dry 
solids housing. 

Mother liquor and wash filtrates can 
be separated by properly baffling the 
housing or covers. The pusher is re- 
ciprocated by a hydraulic system that 
applies pressure on each side of the 
double-acting cylinder and piston. 
Amplitude and frequency of the “os- 
cillations’” can be adjusted for opti- 
mum separation desired on each appli- 
cation. 

The Ter Meer pusher-type centri- 
fugals are suitable for relatively free 
draining crystalline, granular and 
fibrous materials. No rakes or plows 
are needed to maintain balanced loads 
because the combination of pusher 
anid feed cone provides a well dis- 
tributed, evenly balanced cake. 

Because of mechanical design prob- 
lems associated with the pusher ar- 
rangement and drive, the Ter Meer is 
operated at somewhat slower speeds 
than other continuous centrifugals. 
But with the free draining materials 


concentrates and/or 


reciprocating pusher to discharge solids continuously from separates up to 300 gpm. Available with either standard nozzle 


machine. Filtrate and wash are separated. (Baker Perkins) 
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disk bowl or re-cycle bowl shown. (Sharples Corp.) 
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Bird Machine Co. 


Continuous conical, cylindrical and contoured cylindrical solid bowls. Continuous screen. 
Batch suspended perforate and imperforate baskets. 


Continuous 
ded basket machines, 


— Continuous solid bowl machines perforate or imperforate 





18¢ 240 32(36)* 40(36)> 54 40 48 
28 38 50 60(72) 24 24 
Max. speed, rpm............ 3,000 2,400 1,600(1,200) 1,400(1,200) 900 1,200 
Centrifugal force max. (XG; 2,250 1,930 1,180(740)  1,180(740) 600 960 
WOMONONE TUR ois ig oF soc us 15 25 75 150 15/3.74 30/7.54 40/10 
Solids holding capacity (or solid 
throughput). . 0.6 cfm. 1.2 cfm. y " 10(3) cfm. 40 cfm. 1 cfm. 0.17 cu. ft. 2.5 cu. ft. 8.9 cu. ft. 12.5 cu. ft. 
Normal throughput, gpm....... 30 70 
Weight of machine, lb.¢4........ ~ 800 5,400 
Approx. price*.....-........-..  §7,800- $11,000- $14,000- $1,700- $3.500- $4,800- 
9,600 16,000 y 21,000 2,000 5,500" 9,900" 10,000» 
Solids discharge mechanism..... Continuous discharge by conveyor. . Continuous PU ii hes oe kaw a ieee 
discharge 
conveyor 


(a) Max. diameter for conical bowls. Diameter for cylindrical bowls. (b) Two machines available with max. diam. and length indicated. (c) Prices are 
for steel and 316 stainless steel. Prices do not include drive except as indicated. Add monorail hoist for handling and $2,000 for automatic feed control. Concrete 
foundation, if needed, will be 4 times machine weight (continuous machines). (d) Does not include weight of motor. (e) Price includes motor drive. (f) Can 
furnish 1,800 rpm. machine at extra cost of $1,800. (g) Can belt-drive at 2,250 rpm. with same motor at $500 extra cost. (h) Two speed motor. (m) Add $700 
for explosion-proof motor. (n) Add $2,300 for explosion-proof motor. (p) Add $2,700 for explosion-proof motor. 


Sharples Corp. 
Tubular, disk, batch automatic, continuous conical and cylindrical solid bowls. 


Super-Centrifuge ——_—_——- Disk Type Super-D-Canter \ Super-D-Hydrator 
Conical Cylindrical 
Lab. Size #16¢ DG2 Bowl Bowl 


Bowl, diam., in 4 A 4 S 14 X8 14 
height, in 30 23 
Normal speed, rpm 15,000 1,500- 
4,000 
Centrifugal force max. 


13,200 3,190 1,240 

" 2 10 to 15 30 to 50 
Solids holding capacity. .C. 1 gal. E he lou.ft. 24 cu. ft. 
Approx. price $2,500— i $10,500 to $19,850 $10,000 tos $10,000 tos $15,000 $20,000 
$7,000¢ $18,500/ $15,000 $15,000 to $21,000 to $27,000 


Normal hp 


Solids discharge mechan- 
MB i ic oes oe aeesu eee Manual Manual Continuous Automatic valves Continuous discharge Knife automatically cuts 
out cake 
(a) Disk diameter. (b) Self-cleaning bowls. (c) Variety of sizes and shapes made for special applications. Materials include dip-coated tinned steel, 
304 stainless steel, Monel, Inconel. (d) Speeds for turbine drive. (e) Top price is for complete stainless steel, totally enclosed for pressure operation. 
(f) Range: tinned steel to vapor-tight stainless steel construction. (g) Range: open stainless steel to vapor-tight Monel with wearing parts surfaced with tung- 
sten carbide. (h) Monel or stainless steel depends on enclosure and extras such as valve and timers. Normal cycle has four parts. Does not include motor. 


Baker Perkins, Inc. 


Ter Meer continuous pusher discharge, Universal perforate and imperforate baskets. 





Continuous — Universal (Perforate) 
Sizes S-125B S-12LB S-13.5 S-15 S-21 S-32 S-48 HS-450 HS-18 HS-20W HS-24W HS-36 HS-54 HS-66 HS-81 








Bowl diam., in........ 12 12 13.5 15 21 48 18 18 20 24 36 54 65.625 81 
Centrifugal force( XG) 1,000° 1,000° 450 4502 2502 1,000 1,000¢ 1,000 1,000¢ 900¢ 6002 4502 350 
71/2 10 20 75/30 3 5 20 15 30 50 75/1.5> 125/1.5° 


0.500 1.08 1.75 4.15 


Hydraulic pusher 2 Knife cuts out cake 
Nominal capacity, lb. 
per hr 2,500¢ 5,000¢ 8,000 16,000¢ 32,000¢ 50.000¢ 6004 2,0004 3,0004 4,5004 7,0004 10,2504 16,2004 
Approximate price.... $10,000/ $12,300 $14,000 $16,000 $28,000 $35,000 $50,000 $6,500/ $10,000 $13,000 $16,000 $26,000 $38,000 $40,500 Special 


(a) Speeds depend on type of material used in construction. Figures based on stainless steel (A.I.8.I. 304 or 316). (b) Second figure is pump motor size: 
Single figure is single motor drives. (c) Capacities given are for granulated salt discharged @ 2% moisture from feed slurry @ 120° F. 50% solids by weight and 
having a particle size such that 80% is plus 80 mesh and 90% on 100 mesh screen. 60 pounds per cubic feet solids. (d) Capacities given are for cake discharge 
@ 13.5% moisture from a slurry of 20% solids by weight having a particle size of 60% on 200 mesh and 80% on 400 mesh screen. Capacities will vary according 
to material handled and temperatures involved. Cake discharge can be as low as 1% moisture depending on product. (e) Hand operated for general labora- 
tory use. (f) S-12-SB and H-450 includes motor. Prices quoted stainless steel (A.1.8.I. 304). 
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handled by this centrifugal, the lower 
centrifugal force is not a disadvantage. 

Filtrate from the ter Meer usually 
contains fine solids that pass through 
the screen. Agitation of the crystals, as 
they are shoved down the basket, 
tends to separate the fines from the 
crystal bed, allowing them to pass 
through the basket to the filtrate hous- 


ing. 


Disk Centrifugals 


Machines in this category operate 
at high centrifugal force. While they 
all stem from a basic cream-separator 
design for liquid-liquid separations 
they can remove various quantities of 
solids from one or two liquids, concen- 
trate the solids in the heavier liquid or 
classify solids. 

Basically, all machines of this type 
have a bowl that rotates around a ver- 
tical axis. Inside the bowl is a stack 
of conical disks with spaces between 
the individual disks. Several vertical 
holes through the stack distribute feed 
and are located so that they are the 
locus of the interface. 

Feed enters the unit from the top, 
passes down through the center to the 
bottom of the disk stack, then up 
through the feed holes into the stack. 
Heavy liquid and solids move toward 
the outer periphery of the stack while 
the light phase stays in the central 
section of the stack. Heavy and light 
liquids discharge as separate streams 
at the top. 

The disks actually provide the 
equivalent of a large settling area 
within a confined space subject to 
centrifugal force. Each space between 
disks is a settling zone where settling 
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Fig. 8—Battery of ACVO nozzle-discharge disk-bowl centrifugals pro- 
ducing pure fish oil from a slurry of oil, water and fine solids discharged 
from cooker. (DeLaval Separator Co.) 


me. Fig. 9—Model C-30 continuous nozzle-discharge centrifugal at Corn 
Products’ Corpus Christi plant. Used either as a classifier or clarifier, 
unit handles more than 300 gpm. (Merco Centrifugal Co.) 


distance to the inclined under surface 
of a disk is only a small fraction of an 
inch. 

Design Variations 

The original cream separator type 
operates batchwise. Dirt or solids re- 
moved from the feed collect in the 
dirt space between the O.D. of the 
disk stack and the I.D. of the bowl. 
When this space is filled, the opera- 
tion must be stopped and the bowl 
disassembled and cleaned. 

Many novel schemes have been de- 
veloped to provide truly continuous 
operation of these units by removing 
the solids continuously, eliminating 
need for bowl cleaning. 

Each of the various schemes offers 
some advantage along with inherent 


Merco Centrifugal Co. 


disadvantages. Thus, selection of the 
right centrifugal for an application 
must be based on actual performance 
data obtained from full scale tests on 
representative material. 

The simplest approach to automatic 
sludge discharge is to provide holes 
in the peripheral surface of the bowl. 
One such nozzle-discharge centrifugal 
separates two different liquids and 
discharges heavy liquor and _ solids 
through the nozzles. 

To efficiently remove the sludge, 
numerous nozzles are needed. The 
angle of repose of most solids is ap- 
prox. 45° and on a 16-in. dia. unit 
from 6 to 12 nozzles are required to 
remove sludge adequately. 

The cross-sectional area of each noz- 
zle must be reasonably small because 


Disk machines, notably those with underflow return. 


Model 9/ 


Bow! diameter, O.D., in 
Bow! height, in. 


I rp 
Max. centrifugal forces (<G). 
Liquid throughput, gpm 
Normal mtils. of construction 


Carbon steel 


Housing 8. 316 8.8. 
Bronze 
Carbon steel 


Carbon steel 
Hastelloy-C 
Approximate price? 316 


stn. steel rotor and housing. $7,125 


Drive’, hp 


Model 16 


$15,925 


30-60 


Model 30 Model 24 


26 

214 
400-—1,900 
1,000 
10-300 


316 8.8. 


Carbon steel 


316 8.8. 
Cast iron 


316 8.8. 
Bronze 


Carbon steel rotor, 
Cast iron housing- 
$7,875 
100 20-40 


$37,540 


(a) The values of maximum centrifugal force are calculated at the center of gravity of the cross-sectional 
area of the separating chamber, i.e., the area between the nozzles and the inside diameter of the disk stack. 
(b) Liquid throughput depends on the characteristics of the feed slurry and the separation required. 
(c) The solids are discharged continuously as a slurry from the nozzles at the periphery of the rotor. 


(d) These approximate prices do not include drive. 
size, and speed of operation. 


(e) The power required depends on feed rate, nozzle 
(f) This model centrifuge is often used in pilot plant evaluation work, and 


is usually atailable on a rental basis within two to three weeks. 
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discharge pressure is in the range of 
500-600 psig. Despite small nozzle 
orifices, flow rate may be much greater 
than feed rate to the unit. 

Power is consumed to pump liquid 
through the nozzles; only a small_por- 
tion of the energy can be recovered 
by jet action. Make-up of the heavy 
liquid phase may be required to pro- 
vide sufficient feed to satisfy the noz- 
zle flow as well as to permit discharge 
of light phase and clarified heavy 
phase. 

The relatively fine nozzle openings 
0.030-0.050 in. dia.) will plug with 
solids unless an efficient screening op- 
eration on the feed effectively removes 
oversized solids before they can enter 
the bowl. Also, the sludge discharge 
has low solids contents (5-20%) due 
to discharge through the nozzles of 
large amounts of liquor compared to 
the amount of solids being removed. 

A modification of the standard noz- 
zle-discharge machine recycles a por- 
tion of the sludge to increase the total 
flow through the nozzles, Figs. 7 and 
9. At the same time wash liquor can 
be introduced into the recycle stream. 

By recycling, a heavier sludge can 
be obtained. With a larger flow to 
handle, nozzle openings can be larger, 
decreasing chance for plugging. 

Another approach to the sludge re- 
moval problem is the valve type dis- 
charge bowl utilizing a valve that is 
opened by centrifugal force. 

By adding water to the valve as- 
sembly, the valve will remain closed. 
Stopping the water flow by closing the 
valve in the external water line per- 
mits the water in the valve assembly 
to drain and the valve to open to te- 
move sludge. 

By controlling the external water 
flow to the bowl, the valves are opened 
at will or on a preset time cycle to pro- 
vide automatic sludge removal. Rela- 
tively high-solids sludges are obtained 
with this design. 

A valve-type sludge-discharging cen- 
trifugal, used extensively in Europe, 
has been introduced recently into the 
U.S. Called the Titan centrifugal it 
is manufactured by Titan Corp. of 
Copenhagen, Denmark, and dis- 
tributed in the U.S. by the Pitmar 
Corp. of Baltimore, Md. 

This unit is similar to the valve 
type unit described above, except for 
one very important difference. The 
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Titan valve has an opening @ x 5 in. 
and the medium sized bowl has 12 
such slots. Thus, large particles that 
might plug small valve parts will read- 
ily pass through the valve. Result is 
claimed to be continuous 24-hr. serv- 
ice without shutdowns for cleanout. 

Maintenance—For the standard disk 
units, without sludge discharge, main- 
tenance or operating labor is con- 
sumed in the constant disassembly, 
cleaning and reassembly of the bowl. 
When slurry solids concentration is 
high, on the order of 1%, frequent 
bowl cleaning limits the application. 

Constant handling of the parts may 
damage the disk stack, the drive parts, 
etc., requiring more frequent replace- 
ment than would be the case for con- 
tinuous operation. 

The valve and nozzle discharge cen- 
trifugals go a long way toward elimi- 
nating frequent bowl cleanings. On 
some ideal applications, operation is 
truly continuous for several weeks. 

Maintenance of the valve and noz- 
zle parts may be quite high on abra- 
sive services. The erosive effect of high 
velocity liquid flows and of the sus- 


pended solids requires special abrasion- 


resistant nozzle materials such as 
tungsten carbide. Careful assembly of 
valve parts is critical because a slight 
leak in the mating joints of the spe- 
cial nozzles and the bowl easily can 
result in erosion of the relatively soft 
bowl. Depending on the degree of 
erosion, a bowl can be damaged be- 
yond satisfactory repair by such a leak. 

General maintenance, aside from 
the points mentioned above, normally 
is not a large expense item. These 
units are constructed ruggedly even 
though they are precision machines. 
Usually, an occasional bearing or 
drive gear replacement is all that is 
required. 

Periodic inspection and a strict pre- 
ventative maintenance schedule pay 
dividends. Lubricating oil must be 
checked frequently to be sure it is 
not contaminated by the process liq- 
uors. Loss of lubricating qualities can 
cause drive gear failures in a very short 
time because these units rotate at high 
speed. 
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Recent Developments 


Operating results with continuous 
equipment often can be improved by 
assuring uniformity of feed to the 
units. Recognizing this fact Baker- 
Perkins, Inc. now is offering a concen- 
trating screw-feeder for use with the 
continuous push-type centrifugal. 

Slurry is concentrated to uniform 
consistency in a settling cone, then 
elevated by a screw feeder to the inlet 
of the centrifugal. Feed rate to the 
centrifugal is uniform despite surges 
in slurry rate and concentration en- 
tering the feeder. Output from the 
feeder varies automatically with 
changes in the average rate of solids 
input to the feeder. 

Baker Perkins also has integrated 
the operations of centrifuging and dry- 
ing. Their continuous push-type cen- 
trifugal now can be provided with a 
dryer mounted directly on the housing. 
Centrifuged solids are picked up by a 
blast of ‘hot air and circulated around 
the inner periphery of the dryer. Air 
and fine solids discharge through a 
vortex cone and cyclone collector. The 
heavier fraction, comprising most of 
the solids, is trapped and discharged 
at the vortex cone. 

Another line of push-type centrifu- 
gals now is available in this country 
through Cleaver-Brooks Co., Milwau- 
kee, Wis. Included in this line is a 
relatively new multi-stage design that 
permits countercurrent washing. De- 
veloped for the sugar industry this 
machine is claimed to perform as well 
as or better than the vertical basket 
machines that have been standard in 
the industry. 

A new continuous centrifugal origi- 
nated in Germany now is being built 
in this country by Bird Machine Co. 
It has an inverted cone-shaped, open- 
top, perforate basket mounted on a 
vertical axis. 

Basket rotates at a comparatively 
low speed and is oscillated along the 
axis of rotation by a separate drive. 
The oscillating motion moves the sol- 
ids up the inner wall of the basket 
until they discharge over the upper 
rim. Liquid passes through the basket 
into a separate concentric compart- 
ment and is removed through an outlet 
pipe. Speed of rotation and vibration 
can be varied to satisfy individual ap- 
plications. 
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Thiekeners wn... 


Gravity sedimentation plays a major role in separating solids from 
liquids. Working in giant thickeners and clarifiers it removes large ton- 


nages of suspended fine solids from high-volume liquid flows. 


To the engineer, sedimentation gen- 
erally means gravity settling or subsi- 
dence of solids suspended in liquids. 
Corollary to sedimentation are the 
terms thickening and clarification. 

When we talk about thickening, the 
emphasis is on the solids as the end 
product of the separation—the com- 
pacting of the suspended solids into 
a dense slurry or sludge in order to 
facilitate subsequent processing or dis- 
posal of the solids. 

The term clarification, on the other 
hand, implies a primary interest in 
the character or quality of the liquid 
as the product of a gravity separation 
in a highly dilute suspension, as in 
the treatment of a water supply carry- 
ing a few hundred parts per million 
of suspended matter. 

Modern era sedimentation dates 
back to 1906 and the invention of 
the Dorr Thickener, first mechanically- 
equipped, continuous sedimentation 
unit. From that beginning, progress 
in the art of thickening and clarifica- 
tion has been measured primarily (1) 
by increased knowledge and under- 
standing growing from the constant 
search for ways of promoting and ac- 
celerating the work of gravity, (2) by 
a continuing improvement of the basic 
designs and construction of mechan- 
isms and (3) by development of 
special designs and types of machines 
to keep pace with the expanding scope 
of applications. 


TRAY THICKENERS in plant of The 


separate red mud from sodium aluminate liquor. (Dorr-Oliver) 


Applications 


The widespread applications of thick- 
ening and clarification are generally 
well known. Neither gives an absolute 
separation of solids from liquids or of 
liquids from solids. 

In many instances, clarification 
alone affords adequate removal of the 
solids for all practical purposes. In 
others, where absolute clarity of the 
liquid is required, the last traces of sus- 
pended matter are removed by filtra- 
tion through appropriate media in 
gravity or pressure type filters. This 
step is sometimes called “polishing.” 

Similarly, if the suspended solids are 
to be completely free of liquid, thick- 
ening is generally followed by filtra- 
tion and drying or calcination. Thus, 
depending upon product requirements 
and use, sedimentation may be either 
the final or an intermediate step in 
solids-liquid separation. 

Possibly foremost among the aids 
to improve sedimentation practice is 
flocculation in conjunction with the 
mechanical devices which have been 
developed to promote and accelerate 
this physico-chemical phenomenon. 
Flocculation is practically a prerequi- 
site to efficient clarification in many 
instances, water treatment being the 
outstanding example. 

The art of flocculation is old but 
the science is comparatively new as 
are the mechanical devices designed to 
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expedite and enhance its effect. Such 
common flocculating agents as alum 
and lime were used in water treatment 
plants long before the advent of mech- 
anisms in settling tanks. 

Highly dispersed suspensions can- 
not be settled and clarified without 
benefit of a suitable flocculating agent 
to collect and coagulate the fine, tur- 
bidity-producing particles and colloids 
into settleable clumps or flocs. In 
many instances where suspensions ex- 
hibit inherently good settling quali- 
ties, the use of a flocculating agent 
with mechanical flocculation may in- 
crease the settling rate and improve 
clarification markedly. 

Choice of a unit then becomes a 
question of economic comparison. 
The initial cost of the larger sedimen- 
tation unit must be balanced against 
initial and operating costs of the 
smaller unit. This comparison might 
well indicate that the cost of auxil- 
iary flocculating equipment and floc- 
culating agent would offset any ad- 
vantage to be gained using the smaller 
sedimentation unit. Conventionally, 
revolving paddles serve as flocculating 
mechanisms. Their slow rolling mo- 
tion trough the dilute suspension 
causes the flocs already formed to col- 
lect the colloidal and semi-colloidal 
solids. Speed of paddle rotation is 
insufficient to shear the flocs, yet fast 
enough to insure maximum opportu- 
nity for particle collision and adhesion. 


FLOCCULATOR (foreground) and clarifier (background) treat 
water for International Paper Co. (Dort-Oliver) 
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REFINERY waste water flowing at 9,000 gpm. will be clarified in this thickener. 
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Unit has an undertank feed arrangement and a skimmer revolved by the mechanism. A 
radially located slotted pipe will remove oil und floating matter. (Hardinge Co.) 


An important contribution to proc 
essing which sprang from the basic 
unit operation of sedimentation is 
continuous counter-current decanta- 
tion, commonly called CCD. Al- 
though first developed in the metallur- 
gical field, it now is widely used also 
in chemical processing. With CCD 
fine insoluble solids are washed free 
of liquid containing dissolved values or 
impurities by repeated thickening and 
decantation in a series of sedimenta- 
tion units called thickeners. 

Wet classification, or separation 
of particles into fractions according 
to size, shape or specific gravity, is 
another common adaptation of the 
gravity sedimentation principle. Hy- 
droseparation is a variant form of 
classification which is rather loosely 
interpreted as water-floated size sepa- 
rations of solids in the range of finer 
sizes at relatively high dilutions. 


Basic Sedimentation Equipment 


Basically, a thickener comprises a 
shallow, cylindrical tank with a sloping 
bottom and a slowly rotating raking 
mechanism to sweep the settled solids 


to the central discharge opening. A 
peripheral overflow launder or collect- 
ing trough is located just below the 
top of the tank to remove the clari- 
fied liquid or effluent. 

Conventionally, a centrally located 
circular feedwell at the surface directs 
the incoming feed downward into 
the tank and should be designed to 
minimize short-circuiting to the over- 
flow launder. Settled solids are pumped 
from a central sludge well. 

Present day commercial thickeners 
range in size from about 8 ft. to 325 
ft. diameter with depths of a few feet 
in the very small diameters to 25 ft. or 
more in the very large units. 

Raking mechanisms are supported 
in either of two ways. Generally, in 
units up to 60 ft. diameter I-beams or 
trusses, spanning the tank, constitute 
the support. In larger units the mech- 
anisms are usually carried on central 
piers of steel or concrete construction. 

The simpler raking mechanisms con- 
sist of two radial arms, 180° apart, 
with blades attached to rake the solids 
toward the central discharge cone. 
The rake arms, in turn, are attached 


CLARIFIER handles parallel flows of floc- 
culated sugar-cane juice in four compart- 
ments. (Dorr-Oliver) 


to a central shaft or cage. Variations 
include three- or four-arm mechanisms 
for certain heavy duties and continu- 
ous double spiral scrapers. 

Drive mechanisms are usually cen- 
trally located at the upper end of the 
central shaft or mounted on a turn- 
table, depending on the type of unit. 
For very large diameters, mechanisms 
with traction drives at the periphery 
of the tank are sometimes used. 

Several types of overload protection 
are also available, from simple man- 
ually operated lifting devices for the 
smaller diameters to a variety of auto- 
matic designs. These devices are de- 
signed to raise the raking mechanism 
a foot or more in the event of sludge 
overloads. When the overload has 
been reduced or relieved the raking 
mechanism is lowered to its normal 
operating position. 

In widely scattered, small tonnage 
operations, sedimentation is still car- 
ried out sometimes in simple batch 
tanks without mechanisms, operating 
intermittently. After filling and allow- 
ing sufficient time for the suspended 
solids to settle and thicken, the su- 


RECTANGULAR settling tanks recover sludge at industrial water and waste treatment plants. Sludge is collected by chain-mounted 
scraper or drag that moves along tank bottom. Skimmer is used on primary settling operations. (Link-Belt) 
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pernatant liquid is withdrawn through 
pipes or siphons, the solids pumped 
or sluiced out, and the process re- 
peated. 

In a comparatively few instances, 
continuous settling cones are probably 
still being used. Originally developed 
for intermittent use, such cones on 
occasion have been adapted to con- 
tinuous operation. However, the use 
of plain settling tanks today is largely 
confined to very small operations with 
intermittent flows. 


Thickener Variations 


Multiple compartment or tray thick- 
eners were developed relatively early 
to provide maximum settling area in a 
minimum floor space, usually com- 
prise no more than six compartments 
superimposed one upon the other. 

These units have widespread appli- 
cation in beet and cane sugar process- 
ing, pulp mill recausticizing systems, 
and in the aluminum industry. They 
may be arranged to operate with all 
compartments in parallel to simulate 
a number of individual units, in series 
to provide several stages of counter- 
current washing, or in a combination 
series-parallel pattern. 

The hydroseparator, though in re- 
ality a classification device, is basically 
similar to a thickener in construction 
and operation. The tank is sized to 
provide the settling area necessary to 
recover a coarse fraction—those par- 
ticles preponderantly larger in size 
than the desired mesh of separation 
—and is insufficient in area to retain 
the smaller particles. It is particularly 
applicable to classification work in 
the 43 to 150 micron range; also 
where preceding steps impose the need 
for handling very large flows as in 
some of the large washing plants of 
the phosphate and coal industries. 


Square and Rectangular Clarifiers 


Minimum requirements governing 
the design and construction of mech- 
anisms for thickening applications are, 
as a tule, greater and more critical 
than for clarification. Thickener tanks 
are almost invariably round. From the 
standpoint of design and engineering 
the more rugged, heavier-duty mech- 
anism is much better adapted to a 
round tank than to a square or rec- 
tangular tank. 
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On the other hand, in clarification 
work, such as certain trade wastes, 
sewage and water treatment, the lighter 
and finer solids and the more dilute 
resultant sludges usually encountered 
permit the use of comparatively lighter 
mechanisms. Mechanisms for this type 
of duty are easily adaptable to round 
tanks and quite as readily to square 
and rectangular tanks. Such installa- 
tions are commonly called clarifiers. 

Square mechanisms are basically 
similar to those installed in round 
tanks except for the addition of sup- 
plementary hinged rake arms to sweep 
sludge from the corners into the path 
of the two main circular raking arms. 
Units of this type may be fed either 
through a central feedwell as in round 
clarifiers or along one side wall, so 
that feed flows across the tank (cross- 
flow type) and overflows a weir along 
the opposite wall. 

Rectangular tanks use an entirely 
different type of mechanism, com- 
monly called a “drag.” Operation is 
again cross-flow, across the longer di- 
mension. Settled solids are raked to 
a sludge well at one end of the basin 
by a series of scrapers extending the 
width of the tank. 

Major difference in equipment of 
this type is the method of driving the 
scrapers. In “chain-type” units, the 
scrapers are attached to two parallel 
endless chains driven by a stationary 
motor located at one end of the tank. 
Scrapers on “‘bridge-type” mechanisms 
are suspended from a bridge traveling 


on rails mounted on the side walls. 

The driving mechanism may be 
stationary and draw the bridge to and 
fro by traction ropes, or it may be 
carried on the bridge. In either case, 
an arrangement of electric switches is 
employed to reverse the direction of 
travel at the ends of the tank. 


Combination Units 


Combination units, developed pri- 
marily for water and waste treatment 
but also applicable to chemical proc- 
essing, incorporate in a single, compact 
machine two or more of the unit op- 
erations of mixing, flocculation, clari- 
fication and thickening. 

In the chemical industry the most- 
widely used unit flocculates or coagu- 
lates particles in a central compart- 
ment and settles the flocculated solids 
in an annular chamber. Chemicals to 
aid coagulation usually are mixed with 
the feed before it enters the unit. 
Vertical paddles in the central com- 
partment gently promote flocculation. 

Two major sewage-treatment com- 
bination units provide in one case for 
aerating sewage in an annular com- 
partment surrounding a clarification 
chamber and in the other for clarify- 
ing in an upper compartment located 
above a sludge digestion chamber. 

Water treatment has, without a 
doubt, provided the most fertile 
grounds for the development of com- 
bination units. Often referred to as 
vertical-flow or high-rate machines, 
these units are designed primarily to 


COMBINATION of two 225-ft. thickeners and a 30-ft. hydroseparator (left fore- 
ground) can handle 4 million tons of flotation tailings per year to recover the maximum 
quantity of water. Hydroseparator scalps out coarse oversize. (Dort-Oliver) 
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remove hardness, color and turbidity. 
Any necessary treating chemicals 
such as lime, soda ash and often ac- 
tivated silica, may be introduced in 
a small exterior mixing tank or added 
directly to the reaction or sludge zone. 

All units of this general type per- 
form the same basic functions. How- 
ever, manufacturers have varied the 
design extensively and have incorpo- 
rated compartments, rake arms, and 
even small agitators to implement the 
four unit operations of mixing, floc- 
culation, thickening and clarification. 

In all high rate units treated water 
flows upward through a suspended 
sludge blanket and overflows a_per- 
ipheral weir. Operational variations 
occur chiefly in methods of feeding, 
removing sludge, and mixing before 
flocculation. 

A new combination unit recently 
developed primarily for water treat- 
ment incorporates a mechanical pre- 
treatment mechanism and an annular 


rapid sand filter in a single compact in- 
stallation. It is applicable to the re- 
quirements of both municipalities and 
industries in the range of 0.2 to 20 
million gal. of treated water daily 
and lends itself readily to automatic 
instrument-controlled operation. De- 
pending upon the characteristics of the 
raw water, there is a choice of three 
pre-treatment mechanisms. Ordinarily 
a high-rate upflow mechanism will be 
employed, but under certain condi- 
tions either a combination floccula- 
tion-clarification unit or a plain clari- 
fier may be recommended. 


Auxiliary Equipment 

Customary auxiliaries for sedimen- 
tation units include pumps to remove 
the underflow solids and time clocks 
to control periodic pumping should 
the sludge volume be insufficient for 
continuous operation. As previously 
mentioned, lifting devices to protect 
the mechanisms under abnormal load 


Table I—Thickener Unit Area Required for Various Pulps 


Type of Pulp 
Copper flotation concentrates 
Beet sugar mud.. 
Cyanide process slimes. 
Recausticizing lime mud. 
Cement slurry 
Lime-soda process carbonate mud. A Mey 
Water floated calcium carbonate......... 
Water floated clay. | 


Magnesium hydroxide produced from brine.. . 
Magnesium hydroxide produced from seawater 


Titanium vr 


a, 


eed Unit Area, 
% Solids 


Underflow 


40-75 
17-22 
40-55 
32-40 
60-70 
35-45 
30-50 
15-45 
25-50 
11-22 
40-45 
20-30 


50-225 
60-100 
200-500 
60-110 
75-150 


MILL waste from paper machine and general, wash-up water is clarified in Type SS 
300-ft. dia. clarifier installed in a 500-ft. earthen basin. Using sea water as a flocculent 


90% of suspended solids are removed and B.O.D. drops 33%. 
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% Solids Ft.?/Ton/24 Hr. 
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conditions are also available. These 
usually operate in conjunction with 
torque recorders and overload alarms 
which indicate visually and audibly 
the reactions of the mechanism to the 
load. 

Another auxiliary is a system of ver- 
tical pickets on the rake arms. These 
vertical members, readily built into the 
rake assembly, are a proven means of 
producing thicker sludges with cer- 
tain types of pulps. Resembling fence 
pickets, the stirrers pass gently through 
the lower thickening zones to rear- 
range and channel the solids, thereby 
promoting upward release of occluded 
water which would otherwise be 
trapped in the underflow. 


Design Criteria 


General design of sedimentation 
tanks does not, for the most part, fol- 
low strict geometric proportions. The 
depth to diameter relationship is sig- 
nificant only to the extent that the 
projected tank volume will provide the 
requisite minimum detention or hold- 
ing time, taking into account efficiency 
and mechanism design factors. The 
design and size proportions of feed- 
wells, on the other hand, can be quite 
critical in affecting the performance 
of sedimentation units, clarifiers in 
particular. 

Capacity is essentially a function of 
the settling characteristics of the 
solids which, in turn, involve a num- 
ber of factors: particle size and dis- 
tribution; shape, specific gravity and 
flocculence of the solids; specific grav- 
ity and viscosity of the liquid; liquid 
to solids ratio and temperature. Other 
factors which may affect capacity in 
varying degrees are: design of feeding 
arrangements, speed of the mechan- 
ism, convection currents and, in some 
locations, wind disturbance and eva- 
poration in large-diameter uncovered 
tanks. 

Settling characteristics of solids of 
the same composition but of a differ- 
ent origin may vary greatly. For ex- 
ample, magnesium hydroxide precipi- 
tated from brine requires from 60 to 
100 sq. ft. of thickening area per ton 
of solids (dry basis) per day, while 
magnesium hydroxide _ precipitated 
from sea water requires from three to 
five times as much area. 

Gencrally, metallurgical pulps settle 
faster and require lower unit areas 
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GREEN — clarifier and dregs washer for recausticizing system at the Voldosta, 
of National Container Corp. Built with new unit-compartm 
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unit is served by one mechanism and equipped with special feedwell. (Dort-Oliver) 


than pulps of chemical origin. Particle 
size and specific gravity usually ac- 
count for the difference. Table I, 
while being far from a complete list, 
shows the range of unit areas for 
some typical thickener applications. 

Standard materials of construction 
for mechanisms are usually iron and 
steel. Designs utilizing special materi- 
als such as stainless steel, bronze, wood 
and rubber or lead covering are avail- 
able where required. Tanks may be 
of mild steel, concrete, or wood, and 
rubber or lead lined. 

In certain types of applications, and 
more particularly for very large indus- 
trial installations clarifying plant 
wastes for recovery of water, earthen 
basins have become increasingly popu- 
lar because of their lower installed 
cost. Among such units installed to 
date are a 300-ft. mechanism in a 
750-ft. diameter earthen basin to 
clarify 15,000 gpm. of phosphate rock 
slimes tailings water, a 300-ft. diameter 
mechanism in a 500-ft. basin remov- 
ing 90% of the suspended solids from 
pulp mill effluent, and three 250-ft. 
thickeners aligned in a 775 x 275-ft. 
basin to recover 14-15 million gal. 
of water daily in a silica sand washing 
plant. 


Table If 
Cost Estimates for Concrete-Basin, 
Single-Compartment Thickeners 


Thickener Cost, $ per 
Diameter, Ft. Ft.2 Settling Area 
17-26 
14-18 
12-15 
11-13 
10-12 
9-11 
9-10 
8-10 





Equipment Costs 


Costs of complete installations are 
subject to so many variables even 
when prices are stable that it is prac- 
tically impossible to arrive at a de- 
pendable factor of unit costs. Mech- 
anism costs in themselves can vary 
widely for any given diameter depend- 
ing upon the type of construction. 
However, the delivered price of mech- 
anisms of standard design and con- 
struction at the present time will 
probably represent on the average from 
20 to 30% of the total cost of the 
installation. 

Shown in Table II are rough unit 
cost estimates based on single-com- 
partment thickeners of standard con- 
struction in concrete tanks in a range 
of diameters from 24 to 100 ft. These 
estimates cover complete, ready-to- 
operate units and include excava- 
tion and back-fill, tank construction, 
all mechanical equipment, supports, 
weirs, erection of mechanism and wir- 
ing. 

The unit cost of thickeners in di- 
ameters less than 24 ft. increases rap- 
idly with decreasing diameters and 
may well reach $50-$75 per sq. ft. of 
area at 10 ft. Above 100-ft. diame- 
ter the cost per unit of area decreases 
very little. 

If a clarifier rather than a thick- 
ener mechanism is employed, installed 
cost is reduced 3 to 8%. Similarly, 
heavy-duty mechanisms will increase 
costs by approximately the same 
amount. Special mechanisms and tanks 
will increase the estimated unit costs 
substantially. 

The initial cost of a steel tank with 
substructure may run appreciably less 
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Ho 
































Time caays 


GRAPHICAL approach speeds up deter- 
mination of thickener unit areas. Shows 
pulp height vs. time for settling test. 


than for concrete in diameters up to 
about 80 ft., but the cost of maintain- 
ing and painting steel tanks may off- 
set any initial advantage over the 
years. 


Operating Costs 


Power consumption of clarifiers and 
thickeners is a small item indeed, as 
indicated in Table III. Power require- 
ments of clarifiers run even less than 
for thickeners of the same diameter. 

On the whole, repair, maintenance 
and operating labor costs are compara- 
tively modest, due to the very slow 
speeds of the mechanism and the ab- 
sence of submerged machine parts and 
bearings. 

Over-all operating costs for metal- 
lurgical thickeners handling large daily 
tonnages of solids rarely exceed 5¢ 
per ton; generally range from 1 to 5¢ 
depending upon the size of the opera- 
tion. 


Thickening Tests Simplified 

In the early days of continuous 
sedimentation, a method was devel- 
oped to predict from a series of labora- 
tory batch tests the thickener area 
required by various materials. It in- 
volved settling tests on pulp at vari- 
ous dilutions ranging from a point 


Table III 
Motor Horsepower and Rake Speed of 
Typical Unit-Compartment 


Thickeners 
Tank Drive Motor, Rake 8 . 
Diameter, Ft. Hp. Min./Rev. 
20 4 
60 y 10 
100 13 
150 19 
200 4 23 
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well above normal feed dilution to well 
below compression—the point where 
solids are no longer free settling. In 
addition, a so-called final density test 
was run to determine the extent to 
which the solids ‘could be thickened. 

Unit areas were then calculated us- 
ing the settling rates, corresponding 
pulp dilutions, and final dilution as 
derived from the tests. Thickener di- 
ameter was based upon the maximum 
unit area. 

This method was employed without 
significant alteration for almost 35 
years until a new and simplified means 
was developed recently. It is now 
necessary to run but one batch test 
starting with a relatively dilute pulp 
and continuing through compression 
to final concentration. 

The pulp depth at various times is 
plotted graphically against the time 
required to attain that depth. A tan- 
gent to this plot is drawn at the 
point of compression. The intersec- 
tion of this tangent and the line rep- 
resenting final pulp dilution -deter- 
mines the time (t.) required to attain 
ultimate density. 

Maximum unit area may then be 
calculated by substituting in the for- 
mula U. A. = t,/CoHo this graphic- 
ally-determined* (t.), - pulp depth 
(Ho) and concentration (Co) at the 
start of the test. Unit area is expressed 
in sq. ft. per ton of solids per day, 
time in days, pulp depth in feet, and 
concentration in tons per cu. ft. 

The new method eliminates as many 
as fifteen batch tests and has proven 
to be as accurate as the original 
method in dilute zones and more re- 
liable in zones of greater concentra- 
tion. Comparison of actual thickener 
unit areas and those predicted as out- 
lined have checked very closely in four 
western beet-sugar plants. 


New Developments 


For the most part, equipment de- 
sign has been relatively stable since 
the early days of continuous sedimen- 
tation with improvements limited 
chiefly to driving mechanisms. Major 
exception has been the recent redesign 
of the green-liquor clarifier and dregs 
washer in the pulp and paper chemi- 
cal-reclaiming system. The four-com- 
partment tray machines formerly used 
at both points in the flowsheet have 
been replaced by unit-compartment 


clarifiers of new design equipped with 
special feedwells. 

Tray units, while producing over- 
flows of acceptable clarity at low rates, 
did not fully utilize existing tank 
volume. Feed was short-circuiting, 
streaming from the rather shallow 
feedwell to the overflow weir. Thus 
green liquor was detained only a frac- 
tion of the desired time. 

A survey of a number of recausticiz- 
ing systems indicated that short-circuit- 
ing could be minimized by designing 
clarifiers with a depth to diameter 
ratio greater than conventional and 
a larger diameter and deeper feedwell. 
Unclarified new feed then can be in- 
troduced well down in the tank at a 
point where solids concentration is 
more nearly equal to feed concentra- 
tion—a condition which assures maxi- 
mum flocculation of solids in sus- 
pension and better clarification. 

This same survey also revealed a 
relationship between detention time 
and overflow rate of the liquor. For- 
merly, it had been thought that over- 
flow rate was the primary factor affect- 
ing overflow clarity. These tests 
clearly pointed up the fact that by 
providing sufficient detention time, 
overflow rates could be radically in- 
creased without impairing clarity. To 
produce the best overflow at a mini- 
mum investment cost, design of the 
clarifier hinges on the establishment 
of an optimum relationship between 
overflow rate and detention time. 

For green liquor this optimum rela- 
tionship permits use of a single-com- 
partment clarifier, somewhat deeper 
than conventional and equipped with 
a large, deep feedwell, to boost the 
overflow rates three or four fold with 
no sacrifice in overflow clarity. This 
unit compartment design now has 
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been incorporated into the standard 
recausticizing system for both the 
dregs washer and the green-liquor 
clarifier. 

Equipment redesign, however, has 
not been limited to the pulp and 
paper industry. In the metallurgical 
field, thickeners of special unit-com- 
partment design have been applied to 
the clarification and thickening of 
blast-furnace flue dust and, to date, re- 
sults have been excellent. 

With extremely deep units, over- 
flow rates have been increased four 
to six fold and overflow clarities simul- 
taneously have been substantially im- 
proved. It is expected that operating 
results from shallower units, now being 
erected, will also show marked, but 
not as spectacular, improvement. 

The chemical industry also has 
been affected by this change and unit- 
compartment clarifiers of this general 
design are presently going into opera- 
tion. Should these applications prove 
as successful as those mentioned above, 
clarifiers of the new unit-compartment 
design may well be applied to many 
chemical problems formerly served by 
tray units. 

For a number of years equipment 
manufacturers have experimented 
with several different methods of 
producing a thicker underflow. Ver- 
tical pickets have probably been the 
most successful of these devices, but 
they have increased underflow density 
of some solids only a few percent in 
most cases. More recently, however, 
other types of mechanisms have been 
utilized in experimental work. In the 
near future more dense pulps—which 
may be unpumpable and removable 
only by screw conveyor—may become 
a reality rather than just a gleam in 
the manufacturer’s eye. 


PICKETS on rake assembly pass through sludge blanket to rearrange solid particles, 
releasing occluded water at Missouri Portland Cement plant. (Dorr-Oliver) 
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Wet cyclones are used mainly for classifying in the 5-150 micron 
range, but can also serve for thickening if fines recovery is unimportant. 
They are making rapid gains in both mineral and chemical processing. 


Although the dry cyclone has long 
been used for separation of fine par- 
ticles from air and other gases, the 
wet cyclone, or solids-liquid cyclone, is 
a relatively new tool in the fields of 
classifying and dewatering. It was first 
used commercially by the Dutch States 
Mines in Holland, just prior to World 
War II, and its development was con- 
tinued in Holland during the war. In 
recent years, the cyclone has been 
rapidly gaining popularity in the min- 
ing, minerals processing, and chemical 
processing fields. Its use should be 
considered whenever it is desired to 
make a size separation in the range 
from 5 to 150 microns, or for de- 
watering when recovery of fines is not 
important. Where it is applicable, the 
cyclone offers the advantage of high 
capacity for the space required and 
moderately low initial cost. 

The cyclone consists mainly of a 
short cylindrical section as in Fig. 1, 
mounted on an inverted conical sec- 
tion. The feed is pumped at high 
velocity through an orifice tangential 
to the cylinder wall, resulting in a 
high centrifugal force within, the cy- 
clone. The coarser and denser particles 
are thrown rapidly outward to the 
wall of the cyclone where they are 
carried in a spiral course to an open- 
ing at the apex of the cone. The re- 
maining particles, and the bulk of the 
liquid move inward and follow a re- 
verse spiral course near the axis of the 
cyclone and are discharged through a 
tube known as the “vortex finder.” 
A cylindrical air core normally occu- 
pies the space at the axis of the cy- 
clone. The two-spiral concept is ad- 
mitedly an oversimplification of the 
flow pattern, but it provides a con- 
venient way to visualize the general 
motion within the cyclone. Several 
authors** have discussed in detail the 
nature of the flow in the cyclone. 

The material discharged at the apex 
is usually termed the underflow, and 





that discharged through the vortex 
finder is termed the overflow. How- 
ever, the terms underflow and overflow 
are not related to the fact that the 
cyclone is usually operated in a vertical 
position with the vortex finder on top; 
in fact, except for large cyclones oper- 
ating at low pressures, the centrifugal 
force involved is so great compared to 
the force of gravity that the cyclone 
can be operated in any position. 

The main action in the cyclone is 
one of classification, as opposed to 
thickening. For effective thickening, it 
is desirable to cause the fine particles 


Fig. 1—Cutaway view of a conventional 


construction and relation of principal parts. 
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* section 
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to form flocs or agglomerates which 
have much higher settling rates than 
the individual particles. In the cyclone, 
flocculation does not occur for two 
reasons: (1) The large shear forces 
caused by differences in tangential ve- 
locities quickly break up any existing 
flocs and prevent formation of new 
ones. (2) The centrifugal force on 
the particles is so much greater than 
the inter-particle forces that flocs can- 
not form during the brief residence 
time in the cyclone. 

However, the same characteristic 
which makes the cyclone a poor thick- 


24-in. DorrClone cyclone showing simple 
(Dort-Oliver) 
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finder 


Apex vaive 


Underflow 








Fig. 2—This installation, for wash water recovery in coal cleaning, has five 14-in. 
cyclones and five 22-tube manifolds of 3-in. cyclones. (Heyl & Patterson) 


ener enhances its effectiveness as a 
classifier. For good classification, dis- 
persion of particles is a prerequisite, 
and this can be accomplished in the 
cyclone without the necessity of add- 
ing chemical dispersing agents, as fre- 
quently required in gravity classifiers. 
It is therefore apparent that the main 
field of application is in classifica- 
tion rather than thickening, and will 
be so considered here. 


Operating and Design Variables 


In any classification operation there 
are certain conditions determined by 
the existing or proposed process. These 
include: 

1. Volume of material treated. 

2. Percentage of solids or dilution. 

3. Size distribution of solids. 

4. Specific gravity of. solids and 
liquid. 

5. Viscosity of the liquid. 

6. Size of separation and accuracy 
of separation required. 

Although most of these conditions 
are usually fixed, they have a definite 
bearing on selection and operation of 
a cyclone. The dilution can often be 
controlled to some extent, and it has 
been found generally desirable to have 
a water-to-solids ratio of at least 8 
to 1 for effective separation.’ 

In the design and operation of the 
cyclone, there are a large number of 
controllable variables, but only those 
which are considered to be most im- 
portant will be discussed. These are: 

1. Diameter of the cyclone. 

2. Size of feed and discharge open- 
Ings. 

3. Feed pressure. 
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Contrary to the general rule in proc- 
essing equipment, the size of the cy- 
clone is not determined primarily by 
the required capacity, but rather by 
the desired size of separation. Because 
of the greater centrifugal force, separa- 
tions are obtainable at a finer’ size in 
small-diameter cyclones than in large 
units. For example, 3-in. cyclones 
(Fig. 2) will classify in the 5-20 mi- 
cron range while cyclones 10 to 15 
mm, in diameter are used for separa- 
tions in the 2 to 20 micron range. In 
contrast, 24-in. cyclones make separa- 
tions in the neighborhood of 100 to 
150 microns. In the case of the smaller 
units, several cyclones are normally 
operated in parallel (Figs. 2 and 5) 
from a common manifold to provide 
the required capacity. 

Once the cyclone has been selected, 
the main control over the size of 
separation is in the diameter of the 
feed entrance and the vortex finder 
tube. In general, the smaller the 
openings, the finer the size of separa- 
tion obtained, but if the orifices are 
reduced in size beyond a critical point, 
the separation again becomes coarser. 
According to Fitch and Johnson,* for 
minimum size of separation in any 
given size of cyclone, the feed entrance 
and vortex finder usually have equiva- 
lent diameters in the range of 4 to 2 
the diameter of the cyclone, but this 
may vary with the nature of the feed. 
It is desirable to have replaceable or 
adjustable feed entrances and vortex 
finder tubes, particularly in the case 
of new applications. 

The apex discharge orifice is per- 
haps the most critical of the operating 
variables, especially iff maximum efh- 
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ciency of separation is required or if 
large fluctuations occur in the feed. 
If this opening is too large, the under- 
flow will contain a _ considerable 
amount of liquid. Since this liquid 
will contain proportionately as much 
of the finest particles as the overflow 
liquid, the underflow product may be 
contaminated with an _ undesirable 
amount of fine particles. 

To avoid this, the underflow dis- 
charge orifice should be as small as 
possible. But, if too small, it may 
prevent discharge of the coarse solids 
as fast as they reach the apex, with 
the result that some of the coarse par- 
ticles are forced out the overflow. The 
appearance of the underflow discharge 
shows whether this condition exists. 
In normal operation, the discharge is 
in the form of an inverted funnel- 
shaped spray, but if the opening is 
small enough to cause the overloaded 
condition, the underflow is extruded 
in a thick ribbon somewhat resembling 
a rope or sausage in appearance. 

Various types of interchangeable 
orifices and manual controls for chang- 
ing the orifice diameter during opera- 
tion have been used: An ingenious 
automatic control® has been devised 
by utilizing the observation that, near 
the apex of the cyclone, the central 
air core is under reduced pressure in 
normal operation, while the pressure 
is a function of the underflow density. 
This device is reported to give close 
control over the underflow density in 
spite of large fluctuations in the feed. 

The pressure at which the feed is 
supplied to the cyclone affects the op- 
eration in several ways. Increased pres- 
sure permits increased throughput, 
hence, higher capacity. The increased 
velocity causes higher centrifugal force 
within the cyclone, which tends to 
decrease the size of separation. How- 
ever, this effect is partly offset by the 
shorter residence time in the cyclone. 
The disadvantage of high pressures, 
apart from higher pumping costs, is 
that it causes greater wear. Pressures 
normally employed range from about 
10 psi. for the largest cyclones to 100 
psi. or more for the smallest sizes. 
Work has been done in France” on 
gravity-fed cyclones employing feed 


.. pressures of less than 7 psi., but more 


work remains to be done to determine 
if such cyclones have commercial ap- 
plications. 
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Cyclone Variations 


Various modifications in the design 
of the cyclone have been introduced. 
One type of unit called the Centri- 
clone, shown in Fig. 3, is equipped 
with a motor-driven impeller in the 
cylindrical section and does not re- 
quire an auxiliary pump. This design 
is reported to be especially suited for 
sharp classification of thick pulps. 

Another variation, the Krebs Cy- 
clone, is a two-stage arrangement 
(Fig. 4) in which the primary separa- 
tion is made in a cylindrical “cyclone,” 
the underflow being discharged tan- 
gentially and fed directly into a smaller 
secondary cyclone of conventional de- 
sign. The overflow from the secondary 
cyclone can be recycled if desired. 

A modification described by Herk- 
enhoff" involves essentially replacing 
the standard vortex finder tube with 

3 two concentric tubes. The discharge 

Undersize _ through the inner tube is unrestricted, 
discharge pipe . 4 but the discharge through the outer 

(overflow) ] 

tube is regulated by means of a valve 

in the conduit which carries the prod- 

uct away from the cyclone. The prin- 

Underflow cipal advantage claimed for this ar- 
rangement is that it provides a simple 

external control over the operation of 


Overflow- : go the cyclone. 
S Dahlstrom” has shown that the 


amount of undesirable fine material in 

the underflow can be reduced by tan- 
Fig. 3—Cutaway view of Centriclone-type impeller-operated liquid cyclone. Slurry gential injection of water near the 
velocity is imparted by an internal impeller, rather than by pump pressure and tangential apex of the cyclone, and commercial 
inlet as in conventionsl eyclenss. (DeseOtiver) units (made by Heyl & Patterson) are 
Fig. 4—Group of eight Model EE Krebs two-stage liquid cyclones working on silica gyailable with this feature. 


glass sand in California. The cylindrical first stage of each unit discharges to a 7 abe 
smaller conical second stage unit. (Equipment Engineers, Inc.) -$¢ Not all the modifications of the 


Conical section ——————> 


basic cyclone have been in the direc- 
tion of more complexity. In at least 
one plant, cyclones have been made 
from standard pipe and flanged re- 

; ducers. In other cases, a straight piece 
oe é _— : a | of pipe has been used, with a tangen- 
i _— , tial feed entrance and vortex finder at 
: one end and a cap with a central 


;: — . orifice at the other end. 
vw ; Emmet and Dahlstrom” have de- 
_—_ fF scribed a 30-in. diameter open-top cy- 


clone for classification at sizes coarser 
than 150 mesh. This cyclone is fed by 
gravity through a tangential feed en- 
trance, and the centrifugal force in- 
volved is relatively low. 

For ultra-fine separations in the 
range from 2 to 20 microns, the Type 
TM units made by Dorr-Oliver, Inc., 
consist of 24 or 32 miniature cyclones 














installed in a common housing, and 
operating in parallel, with provisions 
for introducing the feed and withdraw- 
ing the products. These cyclones are 
10 and 15 mm. in diameter, one type 
(Fig. 5) with individual Bakelite cy- 
clone tubes, the other with the tubes 
cast en bloc in rubber. 


Designs of Installation 


Because so many factors influence 
the operation, no satisfactory formulas 
have yet been reported to permit di- 
rect calculation of the design of a cy- 
clone installation for a particular job. 
Considerable detailed data are avail- 
able on the performance of the cyclone 
in a variety of applications, but in 
each case the data apply only to a par- 
ticular set of circumstances and _vari- 
ables. Selection of a cyclone for a new 
application is largely a matter of judg- 
ment based on knowledge of previous 
applications and an understanding of 
the variables involved. The following 
information abstracted from data of 
one manufacturer will give some indi- 
cation of the performance of various 
size units: 


Nominal 
Capacity 
Diam., per Unit, 
Inches Gpm. @ Psi. 
3 10 @ 40 
8 100 @ 30 
14 230 @ 30 
24 1,000 @ 20 


Nominal 
Classification 
Size Range 
5-20 microns 
20-40 microns 
100-325 microns 
Coarse sep. or 
scalping 


Cyclone 


Because it is not yet possible to 
predict accurately how a given cyclone 
will perform in a new application, it is 
desirable either to have tests made on 
a commercial-size cyclone at the manu- 
facturer’s laboratory, or to install a 
cyclone at the plant on an experi- 
mental basis before proceeding with a 
large-scale installation. 

In a typical cyclone installation, the 
cyclone itself requires a relatively small 
space, and can be installed in places 
too small for other types of classifica- 
tion or thickening equipment. How- 
ever, the installation should be made 
in such a way that the cyclone is 
readily accessible when maintenance is 
necessary. 

The auxiliary equipment required 
for the cyclone will vary with indi- 
vidual cases. The main item is usually 
the pump which will, of course, be 
selected on the basis of the capacity 
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Fig. 5—Assembly of Bakelite tubes for a Type-TM DorrClone unit, with casing 
removed. The 32 tubes are 10 mm. in diameter, operate in parallel. (Dort-Oliver) 


of the cyclone installation, the pres- 
sure required for operation of the cy- 
clone, and the characteristics of the 
material being handled. If appreciable 
fluctuations occur in the feed, this 
should be remedied by placing an 
adequate surge tank ahead of the 
pump, or by recirculating part of the 
cyclone overflow to provide a constant 
volume of feed. 


Maintenance of Cyclones 


In many cyclone installations, exces- 
sive wear on the cyclone has been a 
serious problem, particularly at and 
near the apex discharge and the feed 
entrance. Wear is especially severe 
when handling coarse abrasive mate- 
rials. This problem has been discussed 
in some detail by Fischer and Forger.™ 
Various types of wear-resistant con- 
struction materials have therefore been 
tested. 

Usually it is desirable to use replace- 
able wear-resistant inserts in  sec- 
tions of greatest wear. In most cases, 
soft-rubber parts give the longest life, 
usually a year or more. Ni-Hard in- 
serts usually have a life of several 
months, and are more economical in 
some instances. In a coal-washing ap- 
plication, liners of ceramically bonded 
abrasion-resistant material were found 
to be most satisfactory. Since feed 
pressure affects the rate of wear in a 


cyclone, the possibility of operating at 
a lower pressure should be considered 
in cases of excessive wear. If the feed 
contains much coarse, abrasive mate- 
rial, it may be advantageous to scalp 
out the coarsest fraction with a large 
cyclone or possibly by some other 
means. 

For problems requiring heat and 
corrosion-resistant materials, cast por- 
celain cyclones are now made in a 
50-mm. diameter size. 

One of the attractive features of the 
cyclone as a classifier or thickener is 
its low initial cost, even including the 
cost of the auxiliary equipment and 
installation. However, because of the 
rather severe wear and the power re- 
quired for pumping, the operating cost 
for the cyclone is generally higher than 


it would be for gravity classifiers and 


thickeners. 


How Cyclones Are Used 


Classification—As has been pointed 
out, the cyclone is inherently a classi- 
fying device. It can make separations 
as coarse as 100 mesh, or as fine as 2 
microns in some special cases. 

Cyclones are rapidly gaining favor 
as classifiers in closed circuit grinding, 
especially where grinding to a fine size 
is required as in cement mills, cyanida- 
tion mills, and flotation plant regrind 
circuits. In iron-ore grinding circuits, 
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cyclones have the added advantage 
that they minimize difficulties due to 
magnetic flocculation, and full-scale 
installations are being made. 

They have been found effective for 
desliming ground ore prior to flotation, 
tabling, and other concentration proc- 
esses in which the slime fraction is 
detrimental. Cyclones are used in the 
mining field also for desliming mill 
tailings to improve the drainage char- 
acteristics, thereby making the tailings 
suitable for mine backfill and for con- 
struction of dams for tailings ponds. 

Other applications include removing 
undesirable minus 200-mesh fines from 
glass sand, recovering and classifying 
sand to be used for construction, classi- 
fying bentonite and pumice slurries 
at 10 microns, and degritting clay 
slurries, slaked lime, and whiting. 

In the manufacture of evaporated 
salt, cyclones have been used to classify 
the sodium chloride slurry at about 
200 mesh, the overflow fraction being 
returned to the evaporator for further 
crystal growth. 

In the pulp and paper industry,” 
cyclones of several makers are used for 
removal of undesirable coarse and 
heavy particles from dilute pulps. 

Impurities in food industry products 
are removed from corm and potato 
starch by groups of 15-mm. diameter 
cyclones.’ Cyclones are reported to be 
effective also in separating the kernels 
from the shells of palm nuts. 

Thickening—Cyclones are generally 
unsatisfactory as thickeners because 
the intense shear forces and the cen- 
trifugal force prevent flocculation 
which is a prerequisite in thickening 
of fine suspensions. However, because 
of their other attractive features, they 
are sometimes used as thickeners in 
cases where either (1) the material has 
been previously classified to remove 
the finest fraction or (2) the loss of 
fine solids in the overflow is not 
objectionable. 

When cyclones are used as thicken- 
ers and high recovery of solids is re- 
quired, small-diameter cyclones with 
small orifices are recommended. The 
feed pressure should be high, and the 
underflow rather dilute, if possible. 

The prime example of the cyclone 
as a thickener is in coal preparation 
(Fig. 2) where it is used to make pos- 
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sible a closed water circuit. The 
washery water which formerly con- 
taminated streams is now treated by 
cyclones to recover the fine coal, and 
the cyclone overflow is clean enough 
for reuse in the washery. 

Other closed circuit applications are 
recovery of solids from water used to 
scrub flue gas, and cleaning of wash 
water used in wet screening. 

Specific-Gravity Separations—In ad- 
dition to its applications for classifying 
and thickening, the cyclone has been 
found useful for separation of minerals 
on the basis of specific gravity by 
employing a suspension having a den- 
sity greater than that of water. The 
well known heavy-media separation 
process is not generally effective in the 
treatment of particles finer than about 
10 mesh when the separation is made 
in conventional equipment under the 
force of gravity. However, utilization 
of the high centrifugal force in the 
cyclone has made possible separations 
of particles as fine as 65 mesh. 

The operating principles of the cy- 
clone when used for this purpose are 
basically the same as when it is used 
as a classifier, with additional variables 
involving the medium. Magnetite is 
the most generally satisfactory material 
for cyclone separations up to about 
3.0 specific gravity; ferrosilicon would 
be suitable for higher density separa- 
tions. Both can easily be recovered by 
magnetic methods. Clay, sand, shale, 
or similar locally available inexpensive 
materials can be used for separations 
at densities from 1.0 to about 1.3. 

Because of the high centrifugal 
force in the cyclone, the particles used 
to make the suspension must be finely 
ground, for example, about 70 or 80% 
minus 325 mesh. If too coarse, the 
particles will settle too rapidly; if too 
fine, the viscosity of the medium may 
be too great for effective separation. 

The specific gravity of the medium 
largely controls the effective specific 
gravity of the separation. However, it 
should be noted that the actual sepa- 
ration normally takes place at a some- 
what higher specific gravity than that 
of the medium fed to the cyclone. 
This is because the particles of the 
medium are retained in the cyclone 
longer than the fluid, and the density 
of the medium in the separating zone 


in the cyclone is, therefore, greater 
than that of the medium fed to the 
unit. 

This effect of a buildup of the par- 
ticles in a cyclone has been used ex- 
perimentally in Holland’ to separate 
coal from shale in the size range of 
0 to 75 microns without any added 
medium. The fine particles of shale 
build up within the cyclone and form 
a suspension with an effective specific 
gravity greater than that of coal, A 
cyclone has been designed’ which is 
claimed to be particularly effective ,in 
making separations of this type. 

In the past five years, cyclone heavy- 
media separation, using magnetite 
medium, has become a major process 
for concentration of Lake Superior 
iron ores at } in. to 65 mesh. 

In the coal preparation field, most 
of the pioneering work has been done 
in Europe, where both slate and mag- 
netite have been used as media.” Re- 
cent developments in this field include 
the use of cyclones operated at low 
pressures to minimize wear. 

A notable feature of such plants, 
particularly in the case of iron ore, is 
the relatively small size of the cyclone 
installation itself compared to the as- 
sociated equipment. The cost of op- 
erating the cyclone itself may be of 
minor importance, even though it is 
the hub of the process. 
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How to Estimate Stack Costs 
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Brick, concrete and steel stacks— 
their materials of construction, amounts 
required, prices asked — all you need to 


quickly figure initial costs. 


E. J. STANKIEWICZ 


Complete, accurate costs of stacks are influenced by 
many factors and will vary from one installation to an- 
other. However, if we know the amounts of the materials 
that go into stack construction and apply current unit 
prices to these materials we can determine the comparative 
initial costs of the stacks. 

This paper presents, in a series of graphs, the material 
requirements for steel, brick and concrete stacks—their 
supports, foundations and linings. And it lists current 
price ranges for these materials. 


Brick Stacks 


Material quantities* for determining estimated costs 
of radial brick stacks can be obtained from Figs. 1 to 3. 

Fig. 1 gives the volume of radial brickwork for stack 
columns. The unit cost per cubic foot of radial brickwork 
ranges from $1.90 to $3.50. This includes mortar, step 
irons, cast aluminum air vents at top and bottom of each 
lining section, concealed steel reinforcing bands, clean- 
out door, lintels above breeching and cleanout doors. The 
unit cost does not include steel breeching frames, bronze 
rail for obstruction lighting, lightning protection system 


* Based on 600 F. inside temperature and 200 psi. maximum 
compressive stress. 
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BRICK STACKS —Quantities of Materials 
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CONCRETE STACKS —Quantities of Materials 
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and cast iron cap covering stack column and lining. 

Fig. 2 gives the cubic yards of concrete required for 
brick stack foundations. The unit cost per cubic yard, 
including excavation, formwork and reinforcing steel, 
ranges from $35 to $45. 

Fig. 3 gives the volume of radial brickwork for the 
stack linings. The unit cost per cubic foot including 
portland cement-lime mortar, ranges from $2.25 to $3.70. 


Concrete Stacks 


Material quantities for estimating costs of concrete 
stacks can be obtained from Figs. 4-6. 

Fig. 4 gives the volume of concrete for stack columns. 
The unit cost per cubic yard ranges from $75 to $135 and 
includes reinforcing steel, ladder and cleanout door. It 
does not include lightning protection system and cast iron 
cap for stack column and lining. 

Fig. 5 gives the cubic yards of concrete required for 
concrete stack foundations. The unit cost per cubic yard, 
including excavation, formwork and reinforcing steel, 
ranges from $35 to $45. 

Fig. 6 gives the volume of hard burned shale brick- 
work for the concrete stack linings. The unit cost per 
cubic foot ranges from $3.50 to.$4.25 and includes port- 
land cement mortar and the cost of providing 2-in. of 
insulation or a 2-in. dead air space. 


Steel Stacks 


From Figs. 7, 8, 9, and 10 the material quantities for 
estimating costs of steel stacks can be obtained. 

The weights of steel stack sections given in Fig. 7 are 
based on nominal plate weights plus 15% for extras: tee 
bars or shelf angles, welds, coping, ladder, base connec- 
tion and anchor bolts, allowable overweight for plates, 
material lost in fabrication, and paint. The stack plates 
were designed to support a 5-in. thick brick lining. No 
additional plate thickness was allowed for corrosion. 

The unit cost per ton of stack section ranges from 
$450-600. 

Fig. 8 gives the cubic yards of concrete for steel stack 
foundations. The unit cost per cubic yard, including 
excavation, formwork and reinforcing steel, ranges from 
$35 to $45. 

Fig. 9 gives the surface area of linings attached to 
the steel stack plates. When the breeching connection is 
located a considerable distance from the base of the 
stack, a false bottom, protected with a lining and located 
immediately below the breeching opening, is recom- 
mended in place of lining the “dead” space at the bottom 
of the stack. 

The unit cost per square foot of a 5-in. thick lining— 
consisting of a 4-in. thickness of vitrified paving brick and 
l-in. thick lumnite-silica sand mortar backing—ranges 
from $2.25 to $2.75. The unit cost per square foot for a 
24-in. thick lumnite-silica sand gunite lining, including 
reinforcing, ranges from $1.60 to $1.90. 

Fig. 10 is for use in obtaining average estimated weights 
of structural steel required to support a steel stack on 
the roof of a 100-ft. high building or on a 100-ft. high 
independent steel tower. 

For a 150-ft. high building or 150-ft. high independent 
steel tower, the estimated weight of structural steel sup- 
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STEEL STACKS —Quantities of Materials 
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RELATIVE COSTS—Brick, Concrete, Steel 
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port happens to be equal to the stack section weight that 
would have been necessary to increase the height of the 
stack by 150 ft. For example, the weight of a 150-ft. high 
structural steel support for a 300-ft. elevation top of stack 
above grade (a stack height of 150-ft.) is obtained from 
Fig. 7 by taking the difference in weight between a 300-ft. 
and a 150-ft. high stack section—the weight needed to 
reach a total elevation of 300-ft. were it not for the 150-ft. 
high support.* 

The unit cost per ton of structural steel ranges from 
$260 to $300. 


How Initial Stack Costs Compare 


Figs. 11 and 12 give an average total initial cost com- 
parison for 10-ft. 1.D. and 24-ft. I.D. steel, radial brick 
and concrete stacks. ‘The stacks are supported at grade 
elevation on concrete foundations designed for 6,000 Ib. 
per sq. ft. soil pressure. 

It’s important to note that, as stack height increases— 
as it is in many areas due to increasing: attention to air 


* Putting it another way, the structural steel is equivalent in 
weight—in this particular case only—to a steel stack section of 
the same height. The over-all cost is less since structural steel 
is cheaper than stack section steel. 
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pollution control—the cost curves for steel and brick stacks 
rise more sharply than for concrete stacks. At 500 ft. and 
higher the savings in initial costs possible through use of 
concrete stacks is considerable. 

All stacks have brick linings for their full height. Steel 
stack linings are vitrified paving brick laid in lumnite- 
silica sand mortar; brick stack linings are radial brick laid 
in portland cement-lime mortar. Concrete stack linings 
are hard burned shale brick laid in portland cement mor- 
tar and have 2 in. of fiberglass insulation or a 2-in. dead air 
space between the lining and the column. 

Lumnite gunite linings for steel stacks cost about one 
third less than vitrified paving brick linings and this 
reduction in the cost of steel stacks will raise the intersec- 
tion of steel and concrete stack cost curves. 

Brick stack costs are based on the usual specification 
of 600 F. inside temperature and a maximum allowable 
compressive stress of 200 psi. Reducing the inside tem- 
perature requirements to 400 F. and increasing allowable 
compressive stress to 250 psi. reduces the cost of brick 
stacks and raises the intersection of brick and concrete 
cost curves to a greater stack height. Savings from the 
less conservative design conditions will, however, be offset 
by higher maintenance charges. 
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To Figure Costs... 


. For Brick Stacks 


Column: $1.90-3.50 per cu. ft. 
Foundation, concrete: $35-45 per cu. yd. 
Lining, brick: $2.25-3.70 per cu. ft. 


. For Concrete Stacks 


Column: $75-135 per cu. yd. 
Foundation, concrete: $35-45 per cu. yd. 
Lining, brick: $3.50-4.25 per cu. ft. 


. For Steel Stacks 


Column: $450-600 per ton 

Foundation, concrete: $35-45 per cu. yd. 
Lining, 24-in. lumnite: $1.60-1.90 per sq. ft. 
Lining, 5-in. brick: $2.25-2.75 per sq. ft. 
Support, steel: $260-300 per ton 








It May Be Cheaper to Elevate Stacks 


In cases where effluent gases enter a stack at elevated 
levels—near the roof of a building, for example—it may 
be less expensive to perch the stack on supports at that 
level rather than build it from the ground up. 

Fig. 13 gives an average total initial unit cost comparison 
between a 10-ft. I.D. steel stack supported on the roof 
of a 100-ft. building and 10-ft. I.D. steel and concrete 
stacks supported at grade elevation. The costs of the stacks 
supported at grade elevation have been taken from Fig. 
11 and corrected for omission of the lower—and now 
unnecessary—100-ft. height of brick linings. 

Since the cost of the brick linings represents a higher 
percent of the total cost of steel stacks than of concrete 
stacks, the reduction in lining surface moves the inter- 
section point for steel and concrete stacks supported at 
grade elevation from a stack height of 175 ft. in Fig. 11 
to 250 ft. in Fig. 13. 

Foundation costs for a steel stack supported on the roof 
of a building are assumed to be the same as those for a 
steel stack of the same height supported at grade. 


For Comparison Only 


Material quantities and cost data presented here are 
only intended for use in obtaining relative comparative 
costs of the various types of stack construction. 

For, the initial cost of stacks will vaty considerably 
depending on material and labor costs and freight rates 
for different localities, as weil as the variation in a given 
area due to current price changes. Then, too, these initial 
cost figures require an adjustment to allow for the relative 
advantages of each particular type of stack construction. 
For example, a stee] stack supported over a boiler should 
be credited with any reduction in the initial and mainte- 
nance costs of the flue gas work. 

Maintenance costs, downtime for maintenance, and 
flexibility for future alterations and extensions should be 
evaluated and credits allotted each type of construction. 

Maintenance charges will vary with local climatic con- 
ditions, stack gas temperature, type of fuel, frequency of 
boiler outages or periods of partial loads, materials of 
construction, workmanship, etc., and should be analyzed 
for each installation. For example, an eastern utility com- 
pany has found that the capitalized value of annual main- 
tenance averaged over a 30-year period has in one instance 
run about 3% of the total cost of stack and foundation 
for a steel stack, from 5-16% for a concrete stack and about 
8% for a brick stack (Van Hohenleiten, H. L. and Kent, 
R.H., Combustion, Jan. 1953, pp. 53-57). 
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A heat exchanger for chilling water is to be 
PROBLEM designed using 7 in., 18-gage copper tubes. 
Water is to enter the tube side at 250 gpm. and 70 F., and 
is to be cooled to 50 F. Exchanger is to have a single tube 
pass. Heat is removed on the shell side with boiling Freon 12 
at 47 F. Water velocity of 14 fps. in the tubes is adequate. 
Under the circumstances this velocity gives an average value 
of 980 for hi, the inside film coefficient. Boiling coefficient 
for Freon 12: ho = aAT.°. Values for a and b are taken from 
table on page 246. 


NUMERICAL SOLUTION 


W = (25) (62.4)(60)/7.48 = 12,500 lb./hr. 
cy = 1.0 Btu./(Ib.) (°F.); @ = 21.2, b = 1.545 
K = A,/Aihi + xAo/kmAm 
= 0.750/(0.652) (980) + (0.049) (0.750) /(12) (220.6) (0.701) 
= 0.0011978 
From Eq. (10): 
ATa = 2.7 
ATo: = 11.1 
From Eq. (14): 
Ae = 12,500[ —0.00074 + 0.0066 + 0.00432] = 127 sq. ft. 
L = (127)(12)/()(0.75) = 648 ft. of tubing 
Az = 25/(60)(7.48)(1.5) = 0.0372 sq. ft. 
n = (0.0372) (4) (144) /(x) (0.652)? = 16 tubes 
Tube length = (648)(12)/(w)(0.75)(16) = 21 ft. 


A= 127 sq. ft. 
L — 648 ft. 


when T11 = 50 F. 
when 712 = 70 F. 





GRAPHICAL SOLUTION 


From Eq. (4): 
U. = 1/(1/he + 0.0011978) 
dq = U.dAc aT = Wep aT 


A 
f c= We 
° Cp 


Set up graph of 1/U. aT vs. TL 


b 
4 
o 


NaAQnwnooo-) 


11.720 


From graph, using Simpson's Rule, Area = 0.00984 
Ao = 0.00984(25) (62.4) (60) /7.48 = 124 sq. ft. 
L = 124(12)/#(.75) = 633 ft. 





A= 124 sq. ft. 
L— 633 ft. 

















To avoid errors inherent in the graphical method of designing exchangers 


with boiling or condensing fluid on the shell side, and to save time .. . 


Reconsider the Numerical Solution 


JOSEPH F. GROSS 


Design of a shell and tube ex- 
changer, in which a fluid is boiling or 
condensing on the shell side, is com- 
plicated by the variation of the over- 
all coefficient of heat transfer through- 
out the exchanger. 

Both boiling and condensing film 
coefficients are functions of the tem- 
perature drop over their respective 
films. Temperature in the bulk of 
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either the boiling liquid or condensing 
vapor is fixed by the pressure and, 
therefore, is constant throughout. 
However, the film temperature drop is 
a variable because it is a direct func- 
tion of the temperature of the metal 
surface. This temperature varies 
throughout the exchanger along with 
the increasing or decreasing tempera- 
ture of the fluid inside the tubes. 
Conventional method of determin- 
ing the exchanger area is by a graphical 
integration using Eq. (12) on p. 246. 
However, Eq. (14) is a mathemati- 
cally-correct solution of Eq. (12) and 
avoids the errors inherent in the 
graphical method. Furthermore, nu- 


merical solution of the integral is less 
time-consuming than the graphical 


solution. 


The example serves as a comparison 
of the mathematical and graphical 
solutions. 


Development of Design Formulas 


The theoretical relationship most 
frequently used in determining the 
condensing coefficient of heat transfer 
is the Nusselt equation. This equation 
appears in two forms: one pertaining 
to condensation on horizontal tubes 
and other to condensation on vertical 
tubes. In both forms, the film co- 
efficient of heat transfer is a function 
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HEAT 


EXCHANGER DESIGN ... 





Equations 


(1) 
(2) 
(3) 


h = a(AT)~°-% 
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of the temperature drop over the con- 
densing film as shown in Eq. (1). 

Study of boiling phenomena has led 
to a simple equation for boiling heat 
transfer coefficient, Eq. (2). Exponent 
b is known with somewhat less accu- 
racy than the exponent of —} in Eq. 
(1). In general, it varies between 1.0 
and 3.5. 

Myers’ has reported values for the 
constants a and b for Freon 12, methyl 
chloride, sulfur dioxide, n-butane, and 
propane boiling on plain and finned 
tubes. These values are shown in the 
table. 


Constants Used in Formulas 


— Plain Tubes — — Finned Tubes ~ 
Temp. a b Temp. a b 

47F 21.2 1.545 55F 110 1.06 
48F. 8.45 1.88 48F. 148.5 0.75 
56F. 11.8 1.61 55F. 190.5 0.574 
70F. 57.4 1.17 57F. 72.56 1.40 
38F. 86 1.325 40F. 253 0.854 


Refrigerant 
Freon-12 
Methyl chloride 
Sulfur dioxide 
n-Butane 
Propane 

For the case of water boiling from 
horizontal plates, Jakob* reports a value 
of 0.985 for a and a value of 3.0 for b. 
Considerable data are available in the 
literature which can be readily con- 
verted into the appropriate form for 
determining the required constants. 
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Basic equation for heat transfer is 
shown in Eq. (3). Over-all coefficient 
U can be either U, or U, depending 
on whether the inside or outside di- 
ameter of the tube is chosen as a 
reference. U, will be chosen here for 
convenience and can be defined as in 
Eq. (4). 

Inside heat transfer coefficient will 
depend on the character of the inside 
fluid, the amount of heating or cool- 
ing to which it is subjected, and its 
velocity. Perry* gives the following 
equations for the heat transfer co- 
efficient of a liquid flowing inside a 
tube: 


hD;/k = 0.023(Re)8( Pr) 4 
hD;/k = 0.027(Re)™8( Pr)¥3( u/s)" 


In most industrial applications this 
coefficient can be considered constant 
throughout the length of the ex- 
changer. 

The term xA,/k,A,, representing 
the resistance of the tube wall, can be 
calculated immediately and is inde- 
pendent of the heat transfer fluids. 

Using the reduced equation for con- 
densing, Eq. (1), or boiling, Eq. (2), 
the equation for the overall coefficient 


NOMENCLATURE 


h, == Outside heat transfer coefficient, 
Btu./(hr.) (sq. ft.) (°F.) 

hy = Inside heat transfer coefficient, 
Btu./(hr.) (sq. ft.) (°F.) 

x = Thickness of tube wall, ft. 

A,» = Mean longitudinal area of tube, 
sq. ft. 

A; = Inside area of tube, sq. ft. 

A, = Outside area of tube, sq. ft. 

K = Constant representing resistance of 
inside film and metal wall. 

= Temperature drop over the outside 

film. 

= Temperature of liquid inside tube 

at any point. 

T, = Boiling or condensing temperature 
of the shell side fluid at same posi- 
tion in the exchanger. 

W = Rate of fluid flow inside tube, 

Ib. per hr. 

cy = Heat capacity of fluid inside tube, 

Btu./(Ib.) (°F.) 


AT. 


Ti 


of heat transfer may be expressed as in 
Eq. (5). 

An equation similar to Eq. (3) may 
be written to define the amount of 
heat flowing through a differential area 
in terms of the outside coefficient of 
heat transfer rather than the over-all 
coefficient. This is Eq. (6). 

Combining Eqs. (3), (5) and (6) 
gives Eq. (7). 

By rearranging Eq. (7) we get 
Eq. (8). 

Temperature on the shell side will 
be constant, so Eq. (9) holds. 

Eq. (10) may now be written. 

Differentiating Eq. (10), we get 
Eq. (11). 

A differential heat balance over the 
exchanger gives: 

dq = we, dT, = dA,U, AT» 

Thus the required area is as shown 
in Eq. (12). 

Since U, and T, are functions of 
ATs, the variable of integration is 
changed to AT, and Eq. (12) becomes 
Eq. (13). 

This can be integrated to Eq. (14) 
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tated to indicate contents of articles. 


SUBJECT INDEX helps you locate the references dealing 


with the specific problem or estimate. 


James B. Weaver, Atlas Powder Co., 
Wilmington, brings up to date his sur- 
vey of the cost estimation-engineering 
economics literature. Supplementing the 
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Valves—5132A 

Vessels, agitated—54123 

Vessels, steel pressure—54049, 54152 


Walls—5028A, 5132A, 54018 

Waste disposal—5132A, 54098 

Water—54124 

Water aeration—54057 

Water demineralization systems—5028A, 
54051, 54057, 54098 

Water softening—5132A, 54026 

Welding—5132A 

Wells—5132A 


Look here for literature references corresponding to key numbers listed in the subject index. 


1948—1953 Additions 


AUTHOR 


Kenyon, R. L... 
Kruse, N. F., 
Clark, S.P. 

Grant, E. L..,. 
Norton, P. T. 

Aries, R. §.,. 
Schneider, H. 

Kastens, M. L.,.. 
Sutherland, R. 

Kenyon, R. L.,..... 
Inskeep, G. C., 
Gillette, L.. 
Price, F. J. 

Nelson, W. L.. 

Staniar, W..... 


TITLE 


“Solvent Extraction of Oil From Soybean” 
Process description, operating costs 


“Depreciation” 

Text on accounting of fixed assets 
“Ethylene Oxide” 

Plant costs, consumption of materials, labor, utilities 
“Platinum Reforming of Gasoline”’ 

Process description, investment, operating costs 
“Amyl Compounds from Pentane” 

Process description, operating costs, labor requirements 


“Cost of Vacuum Plants” 
“Plant Engineering Handbook” 


Section on basic costs for various industries 


Stanton, W. H.. 


‘Materials Handling—Optimum Pipe Size” 


Optimum pipe diameter considering power costs 


Jackson, J..... 


“Cooling Towers” 
Economics of cooling towers and cooling water 


Kuhn, W. E..,... 


Hutcheson, J. ee 


LeBailly, A. R.. 


SS ae 


“Ethylene Petrochemicals Today and Tomorrow” 
Market study, freight rates on selected chemicals 


“Some Economic Factors in the Selection of Cooling Towers”... . 
“Data Book for Civil Engineers—Volume Two, Specifications and 
Costs” 
88-page section on typical costs of buildings, power, piping, 
pumping, painting, etc. 


REFERENCE 
Ind. Eng. Chem., 40, 186-194 (Feb. 1948) 


Ronald Press, New York, 1949 

Encyclopedia of Chemical Technology, Vol. 5, 
p. 906-925, Interscience, New York, 1950 

Ind. Eng. Chem., 42, 582-593 (April 1950) 


Ind. Eng. Chem. , 42, 2388-2401 (Dee. 1950) 


Oil Gas J., 49,, 98 (Sept. 28, 1950) 
McGraw-Hill, New York, 1950 


Ind. Eng. Chem., 42, 87-8A (Oct. 1950) 

Butterworths Scientific Publications, London, 1951 

Petr. Proc., 6, 1101-1111 (Oct.); 1286-1243 (Nov. 
1951); same, abbrev., Chem. Week, 69, 19-34 
(Sept. 29, 1951) 


Trans. ASME, 73, 1021-5 (Nov. 1951) 
2nd ed., Wiley, New York, 1951 
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54025.... 


54026.... 
54027.... 


54028... 


AUTHOE 


Friedlander, 8. K.,...... 
Silverman, L., 
Drinker, P., 

First, M. W. 

pS Eo Sa 
Taylor, G. G., 
Breitzke, W. C. 

Shearon, W. H.,........ 
Thompson, H. L. 

Williams, R 


Coberly, C. W. 

Borrows, BE. T...5. 23... 
Caplin, D. A. 

ee Be. Whats es caccsas 
Degler, H. E. 

Hill, H.G 

Honig, P. 

OR, Ts Basan d ss cv vor 
Gallone, P. 

McRoberts,:E. §........ 


Sanders, H. J 
Gardiner, W. C., 


Anderson, E. D.,....... 
Flaxbart, E. W. 
TONE ob Ses oe ba 
Anonymous............ 
Anonymous 
Anonymous 
Anonymous 
Anonymous 
Anonymous 
Anonymous 
Anonymous 
Anonymous 


Anonymous 
Anonymous 


Anonymous 


Anonymous 
Anonymous. 
Anonymous 
Anonymous 
Babcock, A. B 


Baumann, G. P 
Smith, M. R. 


Beecherl, L. A......s0% 
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TITLE 


“Handbook on Air Cleaning Particulate Removal” 


Costs of dust collectors, agglomerators, scrubbers, settling 


chambers, cyclones, cloth air filters 


“Lactic Acid From Corn Sugar” 
Process description, manufacturing cost breakdown 


“Ammonia at 1,000 Atmospheres” 
Process description, investment and operating costs 
“Benzene From Petroleum—At What Price?” 
Investment and operating costs 
“Employment Outlook in the Chemical Industry” 
Wage rates in 8 regions for chemical operations 
“Wulff Process Acetylene” 
Process description, plant and operating costs 


“Ethylene Oxide by Direct Oxidation and From Chlorohydrin” .. 


Process description, operating costs and investment 
“Economics of the Air-Cooled Heat Exchanger” 
Investment and operating costs 
“A New Method of Computing Rate of Return on Capital” 
Discusses investor’s method 
“Principles of Sugar Technology” 
Costs of ion exchange in sugar processing 
“Chlorine and Caustic in Italy; Amalgam Cell Production” 
Process description, investment and operating costs 
“Economics of Packaged Compressor Plants” 
Investment and operating costs 
“‘Mercury Cell Chlorine and Caustic” 


Process description, plant cost, utilities, materials requirements 


“Economics of Nitric Phosphate Fertilizer Processes” 


Process description, estimated investment and operating costs 


“Practical Piping Flexibility—Design and Flow” 
Pipeline economics, including cost of pump 
“Some Instances of Practice in By-Product Costing” 


1954 


*‘What Determines Your Best Heat Exchanger Buy?” 


Costs of shell-and-tube exchangers, ferrous, nonferrous alloys 


“Chemical Plant and Equipment Ratios” 

Ratios of equipment costs to subsidiary items 
“Congress Votes Rapid Write-Offs” 

Effect of new tax law on depreciation allowances 
“Equipment Costs Still Going Up” 

Equipment cost indexes brought up to date 
“Factory's Cost Index of Plant Maintenance” 

Introduces a new index of plant maintenance costs 
“Graph Aids in Specifying Insulation” 

Nomograph of heat loss costs, insulation thicknesses 
“Kellogg Ammonia Process” 

Plant costs, utilities, materials requirements 
“Manufacture of Fused Calcium-Magnesium Phosphate” 

Manufacturing cost, investment, utilities, labor 


“Process Cost Estimates for Pulping Fibrous Raw Materials”.... 


17 estimates, various raw materials and processes 
“Promise in Carbon Black Precess”’ 

Unit investment costs by channel, furnace, Lynn processes 
“Replace Old Equipment Now?” 

Establishment of center to study economics of replacement 
“Steam Generating Station Manpower Operating Costs” 
“Store-Bought Buildings” 

Costs of standard packaged building units 
“Waste Ore May Yield More Uranium” 


Estimated manufacturing costs, nitrophosphate from low-grade 


ores 
“What Does Packaging Cost?” 

Packaging costs-to-sales ratios for 19 industries 
“‘What’s the Lowest-Cost, One-Story Building?” 

Effect of design and construction method on building cost 
“Wood Challenges Corn as Dextrose Source” 

Process description, manufacturing cost 
“1953-54 Annual Report on Construction Costs’’ 

Materials and labor costs; cost indexes 
“Nomograph Shows Costs at Different Capacities” 

Nomograph for easy use of 0.5, 0.6, 0.7, or 0.8 factor 
“Extract Isobutylene with H2SO,” 

Process description, investment and operating cost factors 


“Condensate Extraction From Lean Gas” 
Absorption, mechanical refrigeration, costs and payout 


“Design of Hyperforming Units”......... iba whnnew von os 


Process description, investment and operating costs 
“Air Ejectors Cheaper than Steam” 

Costs of producing vacuum by air-operated ejectors 
“Engineering in Plant Revamp Work” 

Engineering factors influencing adaptation costs 
“Recent Developments in Wulff Acetylene” 

Process description, investment and operating costs 


“Economics of Softening Cooling Water”. ..............ee005 Pr 


“Productivity in the Chemical Industry” 

Definition, review of methods for estimating productivity 
“Don’t Be Fooled by Interest Rates” 

Sources of capital, effect on interest charges 
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REFERENCE 


U. S. Atomic Energy Comm., Washington 
(Sept. 1952) 


Ind. Eng. Chem., 44, 1955-1966 (Sept. 1952) 


Ind. Eng. Chem., 44, 254-264 (Feb. 1952) 

Chem. Eng., 59, 157, 378 (May 1952) 

U. S. Dept. of Labor, Bureau of Labor Statistics, 
No. 1151, 1953 

Ind. Eng. Chem., 45, 2596-2606 (Dec. 1953) 

Chem. & Ind., 832-7 (August 10, 1953, Supp.) 

Petr. Eng., 25, C42-4, C47, C48 (Jan. 1953) 

National Society for Business Budgeting, Berwyn, 
Pa., 1953 

Elsevier, New York, 1953 

Ind. Eng. Chem., 45, 1162-1172 (June 1953) 

Petr. Eng., 25, E4, E6, E10, E12-3, E16 (Nov. 
1953) 

Ind. Eng. Chem., 45, 1824-1835 (Sept. 1953) 

J. Ag. Food Chem., 1, 1054-9 (Nov. 11, 1953) 

W. A. Thomas, Pittsburgh, 1953 


National Assn. Cost Accountants, Bulletin No. 34, 
1006-1012 (Apr. 1953) 


Oil Gas J., 58, 100-3 (Oct. 25, 1954) 

Chem. Eng. Costs Quart., 4, 4-8 (Jan. 1954) 

Chem. Eng. News, 32, 2884, 2886 (July 19, 1954) 

Chem. Eng., 61, 214-5 (Mar. 1954) 

Factory Mot. & Maint., 112, 113-128 (Jan. 1954) 

Petr. Proc. 9, 99-100 (Jan. 1954); Indus. Htg., 21, 
563-4 (Mar. 1954) 

Petr. Refiner, 33, 150 (Mar. 1954) 

Chem. Proc. Eng., 35,, 213-7 (July 1954) 

TAPPI, 37, 14A-32A (Sept. 1954) 

Petr. Proc., 9, 1303-4 (Sept. 1954) 

Chem. Eng., 61, 126 (Jan. 1954) 


Power Eng., 58, 88-9 (May 1954) 
Chem. Eng., 61, 140, 142 (Apr. 1954) 


Chem. Eng., 61, 120, 122 (Dec. 1954) 

Mod. Packaging, 27, 125-129 (Mar. 1954); ab- 
stract, Chem. Week, 74, 40 (Apr. 3, 1954) 

Factory Mgt. & Maint., 112, 99-101 (Apr. 1954) 

Chem. Eng., 61, 138, 140 (Feb. 1954) 

Eng. News-Record, 158, 81-242 (Oct. 7, 1954) 

Chem. Eng., 61, 244 (July 1954) 

Petr. Refiner, 33, 156-9 (May 1954); Oil Gas J., 53, 
71-3 (Sept. 27, 1954); Petr. Eng., 26, C22-5 
(Nov. 1954) 

Oil Gas J., 53, 91-2 (Dec. 20, 1954) 

Petr. Refiner, 33, 152-7 (Oct. 1954) 

Chem. Eng., 61, 164-8 (Nov. 1954) 

Ind. Eng. Chem., 46, 2471-4 (Dec. 1954) 

Chem. Eng. Prog., 50, 372-5 (July 1954) 


Petr. Refiner, 33, 145-6 (Oct. 1954) 
Chem. Eng. Prog., 50, 173-6 (Apr. 1954) 


Chem, Eng., 61, 183-6 (May 1954) 
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54030.... Burns, F. B 
54031.... Butler, C. A 

Campbell, J. M 
Campbell, J. M 


Canfield, T. L 


Chartener, W. H 
Thompson, E. T. 
Chartener, W. H 


Considine, D. M........ 


Kennedy, J. J. 
Cook, L. H 


Cooke, W. F. 

Corbett, W. R.......... 
ey 
Cromwell, C. E. 


Cziner, R. M. 


Dermody, J. L 


Donovan, J 


Miller, R. 
Fontana, M. G 


Forbath, T. P 
Forbes, M. C....... 


Genereaux, R. P... 


Gitzendanner, F. A...... 


Hendricks G. W. 
Guthrie, V. B.... 


Hartogensis, A. M... 
Allen, H. D. 
Hauserman, M. F... 


grt N. K., 


Hineline, M. L... 


“Sulfuric Acid: The Decade Ahead’’.. 


INDEX - . ad 


TITLE 


“Down with Bagging Costs” 
Analysis of factors contributing to bagging costs 
“Protecting the Protection on Buried Pipe Lines” 
Costs of protective wrappings for underground lines 
“Estimating—Effects on Management and Estimators” 
Emphasis on specifying margin for error, improving accuracy 
“Separation of Natural-Gas Liquids” 
Description of equipment and process, including costs 
“Methods for Gas Dehydration for 1954’’. 
Discussion of developments, including equipment cost estimates 
“How to Sell Top Management On Corrosion Mitigation” 
Compares cathodic protection costs with shutdown losses 
“The Hersey Reverse-Jet Dust Filter’’ 
Equipment description and costs 
“Depreciation Dons a New Look”’ 
Effects of new tax law on investments, taxes, bookkeeping 
“Should You Plan to Expand in 1955?”’ 
Current economic climate influencing plans for expansion 
“These Capital Cost Considerations” 
Problems in deciding to build plant; effect of corporate taxes 
“Productivity Measurement and Control” 
Government activities on productivity 
reporting 
“Instrument Cost Estimation” 
Instrument costs individually and : as s% of process equipment 
“Urea” 
Process and plant description, inv estment costs 
“Project Engineering” 
Summary of method of approach to estimating plant costs 
“How We Prepare Preliminary Estimates” 
Estimating investment and operating costs, methods and forins 
“Centrifugal Pumps” Pais 
Types, costs, methods of selection 
“When to Replace a Pump”. . 
Economic and service factors controlling life of pumps 
“How to Control Maintenance Costs”’. 
Variables affecting maintenance costs, methods for their con- 
trol; compares chemical maintenance costs with other industries 
“Measuring the Productivity of Capital” 
Payback time, return rate, criteria for judging investments 
“Colloidair Separators” 
Investment and operating costs for air flotation separators 
“Cost Estimation—Fabricated Plate Equipment” 
Detailed and short-cut estimates of fabricated equipment 
“Tested Approaches to Capital Equipment Replacement’”’ 
Several papers, including study of lease financing 
“Steam Generation” 
General review of equipment costs 
“Chemofining—Petroleum’s Future?’ 
Economics of refinery for petrochemicals alone 
“Selection of Filled System Thermometers’’. 
Costs of filled system thermometers (gas and mercury) 
“Economies of ADC Electrolytic Mercaptan Process’’... . 
Process description, investment, for removal of mercaptans 
“‘Corrosion—Surface Protection” 
Review of corrosion costs, protection methods, painting costs 
“Acetylene by the BASF Process’... i 
Process description, plant, operating costs, labor, utilities 
“Water Problems and Their Solutions’. P 
Costs of water treatment by various means 


measurement and 


Market, process and economic disc ussion, investment and 
operating costs for six processes 
“Engineering for Today’s Chemical Plant”’ 

Economic studies before and during construction; 

job description; some plant cost relationships 
“The Economics of Tank Failures”’ 

Study of oil storage facilities and costs 
“Profits for You in New Tax Law” 

Effects of new tax law on depreciation allowances 
“Cost Comparison of Air Conditioning Refrigerant Condensing 
Systems” 

“Unifining”’. Foe 
Process description, estimated plant and operating costs 


estimator’s 


“Measuring Plant Corrosion Costs” 

Estimate of refinery corrosion costs per bbl. of production 
“Evaluate Your Depreciation Charges” 

Depreciation, deterioration, obsolescence, accounting methods 
“Low-Cost Insulation Has Quick Payout” 

Insulation of heated storage tanks, costs and payout time 
“Engineering and Economic Evaluation of Moving- and Fixed-Bed 
Ion-Exchange Processes” 

Engineering study, including relative costs 
“Ton Exchange” 

Process description, equipment, investment, operating costs 
“Production, Properties and Uses of Fatty Alcohols” 

Alternative process descriptions, investment, operating costs 


“Comparative Costs of Fuel” 
Coal and oil compared 
“Economics of Houdry Dehydrogenation” 
Investment, operating costs, unit consumption data 


REFERENCE 
Chem. Eng., 61, 234-6 (June 1954) 


Oil Gas J., 52, 128-130 (Feb. 15, 1954) 


Mech, Eng., 76, 821-2 (Oct. 1954) 


Oil Gas J., 53, 123-4 (Sept. 6, 1954) 
Petr. Eng., 26, C11-7 (Sept. 1954) 
Oil Gas J., 52, 141-2 (Feb. 15, 1954) 


Chem. Eng. Costs Quart., 4, 9-15 (Jan. 1954) 


Chem, Eng., 61, 171-4 (Dec. 1954) 


Chem. Eng., 61, 327-331 (Dec. 1954) 


Petr. Refiner, 33, 127-130 (June 1954) 


Chem. Eng. Prog., 50, 167-172 (Apr. 1954) 


Chem. Eng. Costs Quart., 4, 32-40 (Apr. 1954) 


Chem. Eng. Prog., 50, 327-331 (July 1954) 


“Chemical Engineering in Practice,”’ p. 73-86, 
Reinhold, New York, 1954 
Consulting Engr., 4, 42-5, 78 (Oct. 1954) 


Chem. Eng. Costs Quart., 4, 93-110 (Oct. 1954) 


Petr. Refiner, 33, 300-2 (Sept. 1954) 


Petr. Refiner, 33, 106-9 (Jan. 1954) 


Harvard Bus. Rev., 32, 120-130 (Jan.-Feb. 1954) 


Chem. Eng. Costs Quart., 4, 82-5 (July 1954) 


Chem. Eng. Prog., 50, 320-3 (June 1954) 
American Management Assn., Special Report No. 
1, New York, 1954 
Chem. Eng. Costs Quart., 4, 41-63 (Apr. 1954) 


Petr. Proc., 9, 1070-4 (July 1954) 


Oil Gas J., 53, 119 (July 12, 1954) 


Petr. Eng., 26, C48-55 (Nov. 1954) 


Ind. Eng. Chem., 46, 85-7A (Feb. 1954) 


Petr. Refiner, 33, 160-5 (Dec. 1954 
Petr. Refiner, 33, 122-6 (Apr. 1954) 
Chem. 10, 1954) 


Week, 75, 33-40 (Oct. 3 


Chem. Eng., 60, 182—4 (Apr. 1954) 


Petr. Refiner, 33, 160-2 (May 1954) 
Petr. Proc., 9, 1574-5 (Oct. 1954) 
Refrig. Eng., 62, 54-8, 132 (June 1954) 
Petr. Refiner, 33, 165-170 (Apr. 1954) 
Petr. Proc., 9, 708-9 (May 1954) 


Chem. Eng., 61, 195-8 (Feb. 1954); see corre- 
spondence, 61, 407 (June 1954) 


Oil Gas J., 53, 121 (June 28, 1954) 


Chem. Eng. Prog. Symposium Series, 50,23 (1954) 


Chem. Eng., 61, 161-180 (Oct. 1954) 


46, 1917-1921 (Sept. 1954) 


Ind. Eng. Chem., 


Coal-Heat, 66, 7-8 (May 1954) 


26, C7-10 (Nov. 1954); Petr. Refiner, 


1954) 


Petr. Eng., 
33, 173-6 (Dec. 
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Lawrence, J. C 
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Gillespie, D. C. 


Mayer, K. M 


Mayland, B. J.,........ 
Comley, E. A., 
Reynolds, J. C. 

McCormick, E. B., 
Wetzel, O. K. 

McFaddin, D. E. 


McKenna, P. 


Whipple, T. T. 
Mindler, A 
Paulson, C. F. 
Minet, R. G., 
Smith, H. B., 
Trilling, C. A. 
Moon, D. G 


Mustakas, G. C.,....... 
Slotter, R. L., 
Zipf, R. L. 

Nelson, W. L. 
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Nelson, W. L 


Nelson, W. L 
Nelson, W. L. 
Nelson, W. L. 
Nelson, W. L 
Nelson, W. L 


Nelson, W. L.. 


Newton, R. D., 
Weil, C. W. 


Ott, E. M.. 


“Rotameters’’. . 

Costs of rotameters and secondary instrumentation 
“Petrochemical Supply and Demand” 

Market discussion, capital costs, advantage of integration 
“The Economics of Making High-Purity Aromatics”’ 

Platformer-Udex process description, unit consumption data 


“Next Time Use Capitalized Costs” 

Comparison of alternatives in terms of perpetual cost 

“Transportation Key to Development of Carribbean Bauxite’... . 
Costs of truck, rail, barge, ocean shipping 

“Economics of Cathodic Protection” 

“Petrochemicals from Refinery Coke”... .............00000-00: 
Process and economic discussion; effect of coking and petro- 
chemical manufacture on typical refinery profits 

“Simple Answers to ‘What Will It Cost?’ ” 

Costs of cranes, hoists, compressors, etc. 

“Opportunities in Plant Adaptation” 

Advantages under present conditions, trends of prices and costs 

‘Air Cooled Industrial Heat Exchanger” 

Equipment, design considerations, investment cost 

“Ammonia vs. Calcium in Acid Making, Cooking and Screening”’. 
Process description, cost comparison 

“Smokes and Fumes”’ 

Air pollution review, costs of collection equipment 

“Large Motors in the Refinery” 

Costs of electric motors, use of 0.6 factor in estimating 

“Evaluation of Alternatives Reduces Product Cost” 

Importance of full cost analyses before decision to proceed 

“Balancing Reduced Maintenance and Increased Investment”’... . 
Improved return from corresion-resistant equipment 

“Study of Controllable Items In a Cost Sheet May Point the Way 

to Reduced Process Costs” 

“Indexes” 
Discussion of cost indexes and their use 

“Savings During Construction” 

Possibilities for savings by effective use of labor 

“Depreciation Allowances of New Tax Laws”’ 

Straight line, declining-balance methods; effects on book costs 

“Induction Heating of Chemical Apparatus” 

Equipment description, investment cost, operating cost 
“Excavated Underground Storage of Petroleum Products”... ..... 
Storage costs, above and below ground, for oil, propane, gas 

“Size Separation” 

Process and equipment review, costs of a variety of classification 
equipment 

“Sedimentation” 

Equipment, erection, operating costs for thickeners, clarifiers 

“Make the Most of Capital Ratios” 

Data on capital ratios of 16 chemical process industries 

“Joint Operation of Multiunit Complexes for Minimum Cost’’.... 
Establish operating levels for each of several production units 

“Ammonia Synthesis Gas—Partial Oxidation With Air” 

Process description, investment and operating costs 


“Water Supply From Sewage Effluent” 
Process description, costs of water treating 
“Liquid Fractions by Refrigeration”’ 
Comparison with absorption, investment and operating costs 
“Economics and the Engineer”’ 
Importance of criteria based on unchanging monetary standard 
“Continuous Contact Coking Costs Less Than Older Processes’’ . . 
Process description, investment and operating costs 


“Ton Exchange: Unit Operation on the Move” 

History, prospects, investment and operating cost data 
“Economics of Coal Carbonization by the Low Temperature 
Process” 

Process description, investment and operating costs 
“Economics and Engineering of Semi-Chemical Pulp Mills” 

Process and cost comparison with chemical pulp mills 
“Potassium Acid Saccharate by Nitric Acid Oxidation of Dextrose” 

Pilot-plant description, estimated plant-scale investment and 

operating costs 
“Costimating”’ 

Equipment, labor, construction indexes brought up to date 
“What Price Oil Trucking?” 

NS EERIE OPE TORE OE Pe an a 

Costs of clad steel plate, heat exchangers, storage tanks 
“Effect of Improved Construction Techniques and Processing 
Methods on Cost Indexes”’ 

“How Transportation Costs Compare” 

Freight rates for tankers, barges, tank cars, pipelines 
“How Much Does Oxygen Cost?”’ 

Investment and operating costs 
“Cost of Refining High-Sulfur Crudes”’ 

Corrosion in refining (general) 

“How Operating Costs Have Changed” 

Index of operating labor for refinery operations 
“Cost of Oil-Handling vs. Coal-Handling Systems”’ 

Power plant investments per kilowatt 
“‘What Are Average Costs of Refining?”.............0cececeses 

Estimates average per barrel costs and margins, 1919-1951 

“Economic Evaluation of Plant Expansion” 
Estimating, for range of market volumes, sales price, manufac- 
turing cost, profit, capital investment; break-even charts 
“Economic Analysis’ 
Review of economic studies needed to supplement engineering 
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Chem. Eng. Costs Quart., 4, 68-81 (July 1954) 


Petr. Refiner, 33, 139-142 (Aug. 1954) 

Petr. Proc. 9, 233-7 (Feb. 1954) 

Chem. Eng., 61, 199-203 (Feb. 1954); see corres. 
378-380 (Apr.), 407 (June), 329-331 (Aug. 1954) 

J. Metals, 6, 1124-6 (Oct. 1954) 

Petr. Eng., 26, D18-9 (May 1954) 

Petr. Refiner, 33, 175-9 (Apr. 1954) 

Product Eng., 25, A22-6 (1954 Annual Handbook) 

Ind. Eng. Chem., 46, 2464-6 (Dec. 1954) 


Petr. Refiner, 33, 151-4 (June 1954); references 


368 (Sept. 1954) 
Paper Mill News, 77, 90, 100 (Mar. 20, 1954) 
Encyclopedia of Chemical Technology, Vol. 12, p. 
558-573, Interscience, New York, 1954 
Petr. Proc., 9, 367-373 (Mar. 1954) 
Ind. Eng. Chem., 46, 73-6A (Feb. 1954) 
Ind. Eng. Chem., 46, 81-3A (Apr. 1954) 
Ind. Eng. Chem., 46, 77-80A (June 1954) 
Ind. Eng. Chem., 46, 65-8A (Aug. 1954) 
Ind. Eng. Chem., 46, 77-80A (Oct. 1954) 
Ind. Eng. Chem., 46, 65-6A (Dec. 1954) 
Ind. Chemist, 30, 156-160 (Apr. 1954) 
Oil Gas J., 53, 115-8 (Dec. 6, 1954) 


Encyclopedia of Chemical Technology, Vol. 12, 
p. 520-553, Interscience, New York, 1954 


Encyclopedia of Chemical Technology, Vol. 12, 
p. 126-145, Interscience, New York, 1954 

Chem. Eng., 60, 175-6 (Apr. 1954) 

Ind, Eng. Chem., 46, 1247-1255 (June 1954) 

Chem. Eng. Prog., 50, 177-182 (Apr. 1954); Cun. 
Chem. Proc., 38, 22, 24, 28, 29 (Aug. 1954); 
Oil Gas J., 53, 94-7 (Oct. 25, 1954) 

Petr. Refiner, 33, 165-7 (Nov. 1954) 

Petr. Refiner, 3€, 162-4 (Jan. 1954); Oil Gas J., 
52, 78-80, 82 (Feb. 1, 1954) 

Mech. Eng., 76, 18-6 (Jan. 1954) 


Petr. Eng., 26, C10-3 (Ref. Ann., 1954) 


Chem. Week, 75, 43-56 (Dec. 18, 1954) 


Chem. Eng. Prog., 50, 342-6 (July 1954) 


Paper Trade J., 138, 44-6 (Oct. 22, 1954) 


Ind. Eng. Chem., 46, 427-434 (Mar. 1954) 


Oil Gas J., 52, 99 (Jan. 4); 132 (April 5); 148 


(July 5); 167 (Oct. 4, 1954) 
Oil Gas J., 52, 117-8 (Jan. 18, 1954) 
Oil Gas J., 52, 104 (Mar. 1, 1954) 

Oil Gas J., 52, 157 (Mar. 15, 1954) 
Oil Gas J., 52, 182 (Mar. .29, 1954) 
Oil Gas J., 53, 273 (July 26, 1954) 
Oil Gas J., 53, 150 (Aug. 16, 1954) 

Oil Gas J., 53, 127 (Sept. 6, 1954) 

Oil Gas J., 53, 138 (Sept. 13, 1954) 
Oil Gas J., 53, 139 (Dec. 6, 1954) 


Ind. Eng. Chem., 46, 2488-2491 (Dec. 1954) 
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Chemical Engineering Fundamentals 


Interpretation of Kinetic Data—III 


THOMAS E. CORRIGAN, Research Engineer, Olin Mathieson Chemical Corp., Brandenburg. Ky. 


Primary purpose of our two previous installments 
on the interpretation of kinetic data (Chem. Eng., 
Apr. 1955, p. 199; and May 1955, p. 203) was to show 
you how to interpret experimental data on catalytic 
reactions in order to select the correct mechanism equa- 
tion and then how to calculate the constants in the rate 
equation you select. 

With the fundamental rate equation the chemical 
engineer can calculate the amount of catalyst and prod- 
uct distribution for practically any combination of 
operating conditions that he wants to test. With this 
equation he can study the effect of varying the ratio of 
reactants, of recycling of products, of heating, of cooling 
or of adiabatic operation. By calculation he may study 
the effect of each operating variable separately and in 
this way learn the best possible operating conditions. 

If the proposed conditions under investigation in a 
given calculation are such that diffusion gradients are 
negligible, the rate equation may be used with the 
partial pressure terms evaluated at the bulk gas stream 
conditions. If diffusional effects are significant and if 
appreciable partial pressure and temperature gradients 
exist over the film surrounding each catalyst pellet, the 
actual values at the interface must be calculated. 

It is recommended that conditions where diffusion 
has an effect should not be used in experimental work. 
The method of using the rate equations in the design 
of a reactor where there is a diffusion effect will be 
covered in our proposed series on reactor design. 

We will see that the methods of applying the equa- 
tions would hold equally well for equations that are 





Nomenclature (Consistent units) 


A,B Reactants 
Concentration 
Feed rate 
Rate constant, forward reaction 
Rate constant, reverse reaction 
Equilibrium constant based on partial pressures 
An active center 
Equilibrium partial pressure of adsorbent gas 
Reaction rate 
Initial reaction rate 
Products 
Mass of catalyst 
Degree of conversion 
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entirely empirical provided that these empirica! equa- 
tions are valid at the design conditions. 

Now for a few words about the application of the 
mechanism rate equations to fluidized beds. 


Fluidized Beds 


The fluidized-bed reactor is one in which the catalyst 
is a finely divided powder held in suspension in an 
upward flowing gas stream. Most commercial reactors 
have the catalyst in a single bed which has a fairly small 
length-to-diameter ratio. In this type of reactor there 
is considerable backmixing of both the gas stream and 
the catalyst. The gas stream tends to maintain an 
average uniform composition throughout the bed. 

With the violent catalyst agitation inherent in a 
fluidized bed, the catalyst surface maintains a steady- 
state uniform condition throughout the bed. Concen- 
tration values do not vary throughout the bed as they 
would in a fixed catalyst bed. 

Another type of fluidized bed is a reactor which con- 
sists of a number of parallel tubes each of which con- 
tains a fluidized catalyst. The ratio of length to diam- 
eter for any single tube is high. This reactor is known 
as a “longitudinal fluidized-bed reactor.” It is not yet 
in wide commercial use because: 

¢ Design for stable operation is difficult. 

e There is a lack of general understanding and 
fundamental information of the advantages of longi- 
tudinal reactors. 

The degree of agitation of the catalyst in the longi- 
tudinal fluidized-bed reactor lies between that of fixed 
bed and o-linary fluidized bed. Fundamental informa- 
tion on the exact behavior is not known. 

In the fluidized-bed reactor the concentrations of the 
reactants and products both in the gas phase and on 
the catalyst surface are uniform throughout the bed. 
If this type of reactor is operated as a differential reactor, 
it gives the same kind of data as a differential fixed-bed 
reactor. The data can be treated in exactly the same 
manner. 

If an experimental fluidized-bed reactor with com- 
plete backmixing is operated as an integral reactor, the 
data obtained will not fit the mechanism equations that 
we have discussed up to now. 
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The equations will not hold for a longitudinal fluid- 
ized-bed when the catalyst is in violent agitation. 


Rate Equation for Fluidized Bed 


Let’s assume that the reaction of A going reversibly 
to R and S takes place by the following steps on a 
fixed-bed catalyst: 


A+l12Al (1) 
Al2RI+S8 (2) 
RIZ@R+1 (3) 


Assume that step (2) is the controlling step. 

Now let’s consider that the same steps hold for a 

fluidized-bed. The rate equation would be: 

r = kota — ke'cr 
But since the catalyst bed is in constant circulation, 
c, and Cp do not vary. The rate is constant throughout 
the bed. Therefore, if the fluidized bed is circulating 
at infinite rate the mechanism equations don’t hold. 

However, if the catalyst circulation rate is slow com- 
pared to the rate of adsorption and desorption (so that 
the concentration of adsorbed materials remains in 
equilibrium with the gas phase) the longitudinal fluid- 
ized bed would behave like a fixed bed. 

There is room for fundamental research to deter- 
mine the effect of circulation in specific fluidized catalyst 
beds. Since the science of kinetics in this area is not 
yet developed we will not consider the quantitative 
aspects any further. 


Kinetic Problems 


In the rest of this installment and next month’s we’ll 
demonstrate the solution of some problems in the inter- 
pretation of experimental kinetic data. 

Assume that the data in the table on p. 255 are com- 
piled from a kinetic study made in a fixed-bed type 
prepilot plant reactor. The reaction type is 

A+B2R+8 
Let’s assume that the value of the equilibrium constant 


for this reaction at 1,000 F. has been calculated. It 
was found to be equal to 10.0. That is 


Ky = prps/paps = 10.0 
We further assume that all data are at 1,000 F. 


Problem 1—Effect of Diffusion 


Problem—From the data given in the table at the 
right, determine whether or not film diffusion is the 
controlling factor. 

Solution—If the diffusion of any of the reactants or 
products through the film were controlling a plot of 
x vs. W/F at different linear velocities would give two 
different curves for each series of runs using two dif- 
ferent catalyst weights (see Chem. Eng., Apr. 1955, 
p. 200, Figs. 2a and 2b). 

If film diffusion were not controlling the relationship 
between x and W/F for each series of runs would not 
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depend upon the amount of catalyst or velocity. 

The procedure to use in this problem is to pick out, 
if possible, cases from the table of data where the linear 
velocity (feed rate) and amount of catalyst are both 
varied independently. 

The effect of diffusion will have to be tested for sepa- 
rately at each set of pressure and feed composition 
conditions. That would be six tests in all. 

We'll work out one test here and leave the other 
five to you. Testing for diffusion at 1 atm. and with 
50% A in the feed, we can calculate these values: 


%R W/F 
30 1.074 
15 0.203 

0.640 
0.093 
0.374 
0.0325 
0.0325 
0.203 
0.634 
0.093 
1.074 
0.374 
0.207 


Sample calculation: W/F = 0.084/0.0781 = 1.074 


A+B2R+S8S 
(l—z)(l-—2z) (2) (@) 
%A = 0.5 (1 — z) 100 %R = 0.52 (100) 

z = 2(%R)/100 


2) 
& 
= 


SNoarh ONE 


cococoocooocoooso3so 
wo Ondawererennv aw & 
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Sample calculation of z: 





ds Conversion, x 


a 




















Solution to Problem 1 
Fig.1 

@— W = 0.084 Ib. 

AW W = 0.168 Ib. 
































Oo 
0 0.2 0.4 06 0.8 1.0 1.2 


Time factor, W/F 


The calculated values given in the table above are 
plotted in Fig. 1. We can see that the curves coincide. 
Therefore for the case of 1 atm. pressure and a 1-to-l 
mole ratio, diffusion is not controlling. 


Problem 2—Determine Initial Rates 


Problem—Determine the initial rates of the reaction 
for each of the six series of runs shown in the table. 

Solution—For the purpose of simplification we will 
solve this problem only for one of the series of runs 
presented. However, we will demonstrate three graph- 
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Data for a Kinetic Study at 1,000 F. ical methods on the same series of runs so that the 
methods can be compared. Solutions for the other 
series of runs will be left to the reader. 
The three graphical methods are: 
Series 1—Pressure, 1 atm.; Feed composition, 50% A 1. Measure the slope of the tangent at the point 
0.084 ‘ x = 0, W/F = 0. 
2 z 2. Measure the slope of the tangent at several points 
084 : ; 
0.084 along the x vs. W/F curve and plot the slopes vs. W/F’. 
con : Then extrapolate this plot to W/F = 0. 
0.168 3. Plot x/(W/F) vs. W/F and extrapolate the curve 
1 
Meo - back to W/F = 0. » 
0.168 
0.168 


0.168 : : Problem 2—Method 1 


0.168 


Feed Rate Catalyst Mass Effluent 
Run Lb.-Mole/Hr. Lb. AR 


The table below shows the result of applying Method 
1 to runs 14 through 27. During these runs the pres- 
sure was 4 atm. and there was a 1-to-1 mole ratio in 
the feed. Fig. 2 is then plotted from the calculated 
values in this table. 


Series 2—Pressure, 4 atm.; Feed composition, 50% A 


W/F 

0.332 

0.033 

0.189 

.875 

.093 

10 atm.; Feed composition, 50% A .544 


4575 0.084 -842 
625 0.084 f .332 
0952 0.084 : 189 
264 0.084 oar 
847 0.168 .332 
3155 0.168 f 3° 
527 0.168 pena 
25 0.168 : S40 
915 0.168 i 26 2! .544 
190 0.16 : . ’ 
1 168 27 093 


SSomnmoooooooonse 
ae a 


0 
2 
0 
0 
1. 
0. 
0. 
5. 
0 


— 


Series 4—Pressure, 1 atm.; Feed composition, 20% A 


875 
.1413 
391 


.50 - 

.199 A ou 

.276 ; 

.528 ‘ 
.128 : . 
.774 ; 

3.055 rs 
00 16 


15 
398 


Conversion 











Series 5—Pressure, 4 atm.; Feed composition, 20% A 


51 0.236 0.084 
52 0.958 0.084 
53 3.63 0.084 
54 0.325 0.084 
55 1.61 0.084 
56 0.461 0.084 
57 1.287 0.168 
58 Ma, 0.168 
59 0.650 0.168 


—_ 











gent 


— 


Problem 2- Method 1 
Fig.2 
Slope of ab = 5.07 
Initial rate = 5.07 





- ——~|. _ Tan 


Series 6—Pressure, 10 atm.; Feed composition, 20% A 


























0.2 04 06 0.8 1.0 
Time factor, W/F 
The slope of the line ab in Fig. 2 can be measured. 
We find that it is equal to 0.355/0.070 = 5.07. There- 
fore, r. == 5.07 
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Problem 2—Method 2 


Method 2 requires that we measure the slopes of 
tangents at various values of W/F and plot these slopes 
vs. W/F. Then we extrapolate the curve obtained this 
way back to zero. We now use Fig. 2 to give us the 
values in the table below. 


(W/F)s 


S33° 


soosoos 
See 


g 


(W/F): — (W/F); 


0.220 


Slope from Fig. 2 
Ss p 9 


hits | 


>t) = 5.10 














‘ Problem 2 - Method 2 
Fig.3 
ye Initial rate = 5.10 



































0.05 0.10 0.15 0.20 0.25 
Time factor, W/F 


We have ploted the slopes against W/F in Fig. 3. 
From the plot, the initial rate is found to be equal 
to 5.10. 


Problem 2—Method 3 


Now for the last of the three graphical methods that 
we'll demonstrate here. Plot x/(W/F) vs. W/F and 
extrapolate the curve back to W/F = 0. 

The data below are taken from Fig. 2 and are used 
for the plot shown in Fig. 4. 


x 2/(W/F) 
0.022 
0.036 
0.07 
0.120 
0.157 
0.186 
0.210 
0.238 
0.263 
0.308 


mee Dw hw O&O HO 


— 
o 
on 


The data in the table above are then plotted as 
shown in Fig. 4. From this plot we determine the initial 
rate. It is equal to 5.05. 


grastwrr) 
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Problem 2 — Method 3 
Fig.4 


Initial rate = 5.05 



































0.05 0.10 0.15 0.20 0.25 
Time factor, W/F 


Thus the application of these three graphical methods 
to this particular series of runs yields essentially the 
same initial rate for all three methods. 





REPRINTS AVAILABLE 


You can now get reprints of the first five sec- 
tions of the CE Refresher Series. Price 50¢ each. 
Use your Reader Service postcards inside back 
cover for fastest delivery. 


Reprint No. 42 
.Reprint No. 45 
.Reprint No. 49 
.Reprint No. 57 
Reprint No. 61 


Thermodynamics 
Compression-Expansion 
Chemical Equilibrium .. . 
Homogeneous Kinetics . . 
Catalytic Kinetics 


NEXT MONTH 


We’ll present two more completely worked 
out examples showing how to interpret kinetic 
data. 


COMING SOON 


Next month’s installment will bring to a close 
our discussion on the Fundamentals of Reaction 
Kinetics. We are now scheduling a CE Refresher 
series on the Fundamentals of Reactor Design. 
Watch for it. You won’t want to miss it. 
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MIXING RESULT may be affected by 
many variables. But these variables can 
be correlated in one curve, permitting 
extrapolation to any size system. 


How to be sure you're right 
when you scale up a fluid mixing operation 


Your mixing operation may look good 
in a 10-gallon pilot tank. 

But how can you be sure it will still 
look good when you scale it up to 
10,000 gallons, 50,000 gallons, or 5 
million gallons? 

How can you know that one of many 
variables, perhaps too small to show 
up in a pilot run, won’t sprout into a 
costly problem as you increase the size 
of the system? 

You can guarantee that this won't 
happen to you—simply by specifying 
LIGHTNIN Mixers for all your fluid 
mixing operations. Here’s why: 

Every LIGHTNIN Mixer you buy is un- 
conditionally guaranteed to do the job 


~Lightonr 
Mixers 


MIXCO fluid mixing specialists 


for which it is recommended. When you 
decide to mix with LIGHTNINS, you auto- 
matically relieve yourself of all respon- 
sibility for success of the installation. 
No waiting for answers 

You save time, too. The facts you 
need for most applications are on tap 
at Mixco, ready for instant use. On 
many applications, you can get a guar- 
anteed LIGHTNIN Mixer recommenda- 
tion, delivery date, and firm price by 
phone, without waiting. 

On any application, MIXCo engineers 
can quickly tell you how much horse- 
power you'll need, the right impeller 
size, speed, and design to get the re- 
sults you want in the time you want them. 


Get these helpful facts on 
mixing: cost-cutting ideas on 
mixer selection; best type of ves- 
sel; installation and operating 
hints; full description of LIGHTNIN 
Mixers. Free—no obligation. Just 
check data you want, tear out and 
mail to us today with your name 
and company address. 


(1) DH-50 and DH-51 Labora- 
tory Mixers 


([] B-102 Top Entering Mixers 
(turbine and paddle types) 


(J B-103 Top Entering Mixers 
(propeller types) 


(-] B-104 Side Entering Mixers 


JUST-RIGHT MIXING. Hundreds of power- 
speed combinations are possible with these 
LIGHTNIN Mixers—so you get the mixer 
that’s exactly right for your needs. Turbine, 
paddle, and propeller types; for open or 
closed tanks. Sizes 1 to 500 HP. 


MAKE ANY OPEN TANK an_ efficient 
mixing vessel, by adding a LIGHTNIN Port- 
able Mixer. Thousands in use, many for 20 
years and more. Thirty medels, Ye to 3 HP. 


ke he 


iN LARGE TANKS (up to 6 million gallons) 
you can mix, blend, circulate, suspend solids 
efficiently with LIGHTNIN Side Entering 
Mixers. No shutdowns are ever necessary to 
repack stuffing box or replace mechanical 
seal, Sizes 1 to 25 HP. 


Based on scientific selection and scale- 
up methods, these predictions are 
guaranteed 100% accurate. 
How to get started right 

Even on routine fluid mixing opera- 
tions (and certainly on any job involv- 
ing heat transfer, crystal size control, 
suspension of solids, gas-liquid or 
liquid-liquid contacting), give yourself 
the advantage of knowing you're right— 
before you begin. 

To find out how easy it is, just call 
your LIGHTNIN representative. You'll 
see his name in your copy of Chemical 
Engineering Catalog. Or write us direct 
for specific information that fits your 
mixing needs. 


(1) 8-107 Mixing Data Sheet 


(] B-108 Portable Mixers 
(electric and air driven) 


([] B-109 Condensed Catalog 
(complete line) 


([] B-111 LIGHTNIN Rotary 
Mechanical Seals 


MIXING EQUIPMENT Co., Inc., 128-f Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 
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* Winner of March Contest 


Sure Way to Test Condenser Tubes 


Frank G. Radis 


Plant Superintendent, Montrose Chemical Co., Newark, N. J. 


Recently we had occasion to test 
the tubes in a special design of bay- 
onet-tube condenser equipped with 
an impervious graphite shell and 
tubes. We came up with a method 
of testing which is quick and sure 
and, we believe, novel. Further- 
more, the same method can with 
slight modification be used equally 
well on any type of tubular heat 
exchange equipment, whether of 
metal or non-metals, and regardless 
of whether the equipment is of the 
bayonet-tube type, or has straight- 
through tubes, or hairpin or coiled 
tubes. 

Testing the outer tube of a bay- 


onet-tube condenser is a little sim- 
pler than testing the other types 
mentioned, since only one end of 
the tube is open. The sketch above 
shows how we made the test on 
our bayonet-tube condenser. First 
we took down the water end, re- 
moving the head, the metal tube 
sheet and the inner metal tubes. 
This left the open ends of the outer 
bayonet tubes exposed. 

The condenser is used in a vac- 
uum system so it was easy to pull 
a vacuum on the shell for the test. 
To show the presence of leaks we 
used a small U-tube manometer, 
filled with water and fitted at one 





end with a rubber stopper sized to 
fit the inner diameter of the tubes. 
It required only half an hour to 
plug the manometer into each of 
the 75 tubes individually and com- 
plete the test. 

When the manometer is plugged 
into a sound tube it shows a slight 
positive differential, owing to com- 
pression of the air in the tube as 
the stopper is pushed in. A leaking 
tube will give a negative differen- 
tial, and the rate of increase in 
differential will show how bad the 
leak may be. Even a slight leak 
can thus be found and any leaking 
tubes positively identified. Small 
leaks, caused for example by poros- 
ity, are difficult to find by other 
means. 

To use the method for testing 
heat exchange equipment other 
than the bayonet-tube type obvi- 
ously requires plugging the other 
end of each tube as it is tested. A 
convenient way of finding the cor- 
rect tube is to use an air hose at 
the test end and identify the oppo- 
site end by means of the air blast. 
Regardless of the type of condenser, 
this procedure will pin-point any 
leaking tubes on the first test. 

When water is used to test for 
leaking tubes it is often hard to find 
small leaks due to weepage of water 
from scale or sediment in the tubes. 
Conversely, the scale may absorb 
water and obscure the leak. Finally, 
on humid days, there may be 
enough condensation of moisture 
in the tubes or on the tube sheet 





%& Winner of April Contest: 


How to Introduce Time 
Delays Automatically 
Into Process Controls. 


Winner of the April Plant Notebook 
Contest, this article has earned for 
Joseph R. Wilson, mechanical engineer 
with Stratford Engineering Corp., Kan- 
sas City, Mo., a prize of $50 im cash. 
You can read in the July issue how 
Mr. Wilson’s ingenious but very simple 
idea can be used on boiler fuel lines 
and process controls. 
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$50 PRIZE FOR A GOOD IDEA— 
Until further notice the Editors of 
Chemical Engineering will ward $50 
cash each month to the author of the 
best short article received that month 
and accepted for the Plant Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second fol- 
lowing month, and published the third 
following month. 


$100 ANNUAL PRIZE-—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other 
than a McGraw-Hill employee, may 
submit as many entries for this contest 
as he wishes. Acceptable material must 
be previously unpublished and should 
be short, preferably not over 500 words, 
but illustrated if possible. Acceptable 
nonwinning articles will be published 
at regular space rates ($10 minimum). 

Articles may deal with plant or pro- 
duction “kinks,” or novel means of pre- 
senting useful data, which will interest 
chemical engineers. Address Plant Note- 
book Editor, Chemical Engineering, 
330 West 42nd St., New York 36, N. Y. 
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cet faster filtration 


at lower COS? with this nw INiagara 


When your process calls for liquid-solids separation by filtra- 
tion, you can do it more economically with the new Niagara 
Pressure Leaf Filter. 

Doubt it? All right . .. just compare your present labor cost 
and production figures with the time-and-money-saving ad- 
vantages you could have with a Niagara Horizontal Pressure 
Leaf Filter. For example: 

® Flow rates are 2 to 5 times greater than with cloth- 

covered presses. 

© The stainless steel leaves require no cloths . . . a big 

saving in material and labor.” 


* A Niagara can be drained, opened, cleaned, closed, 


drops off into hopper for recovery or dry disposal. 

® Hydraulically-operated quick-opening cover is stand- 
ard on Niagara Horizontal Filters, saving time and 
effort for the operator. 


® Every Niagara Filter is constructed in accordance 
with ASME requirements. Pressures up to 75 PSI are 
standard; can be built for pressures up to 1500 PSI. 
® Because of their simple fabricated design, Niagaras 
can be made of stainless steel and other corrosion- 
resistant materials, with rubber or plastic linings, and 
jacketed or insulated at less cost than you'd think. 


See what we mean? You can really save time and money with 


filled and precoated ... by ove man... in a matter of this modern equipment. And the same is true of Niagara 
minutes instead of hours. Vertical Filters. That's the story you'll get from hundreds of 

® No cake disposal problem with a Niagara Horizontal users all over the country. For more details, just clip and mail 
Filter. Just tap or shake the leaves and dry cake the coupon. No obligation. 


Niagara rirens 


A DIVISION OF 


American Machine and Metals, In 


DEPT. CE655, EAST MOLINE, ILLINOIS 


#3 


0 Send catalog No. NC-1-53 0D Have representative call 


Name and title 


Company 


C Address, 


City Zone. 














PLANT NOTEBOOK ... 


to make it difficult or impossible 
to distinguish between seepage and 
condensation. 

Although we used vacuum on the 
shell in these tests—because it was 
already available—we could just as 





well have used air pressure. Had we 
done so, leaks would have shown up 
as an increasing positive differential 
on the manometer, rather than as 
a negative differential in the vac- 
uum method. 
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Sample Layout Card 


For example, 

6 in. bubble caps on 
8 in. triangular pitch 
drawn | in. = 1 ft. 
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New System Simplifies Tray Layout 


A. W. Francis 


Chemical Construction Corp., New York, N. Y. 


Much of the drudgery in the 
mechanical layout of bubble-cap 
trays can be eliminated by the sim- 
ple system described here. Usually 


N.. sapumaneen rights reserved by au- 
thor. 
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such layout requires a time-consum- 
ing trial-and-error process, with 
several trial tray layouts to achieve 
a proper balance between liquid 
downflow and riser area. Each lay- 
out must be checked by process 


calculations for plate stability, hy- 
draulic gradient, and other criteria 
proposed by various authors. With 
the system developed by the author, 
no actual layouts need be made 
until the final tray has been deter- 
mined. 

The essential idea is illustrated 
in Fig. 1 which represents a trans- 
parent plot of concentric semi-cir- 
cles (shown here cut off at the left 
for space saving, but for use drawn 
as full semi-circles). The drawing 


‘shows tray diameters from 2 to 10 


ft. For practical use, intervals of 
4 ft. for'the semi-circles are better. 
A convenient scale is 1 in. = 1 ft. 
The device can of course have any 
range of diameters. Although it 
can be used if drawn on translucent 
tracing cloth, it is easier to use if 
reproduced on transparent film by 
photography. 

The series of radiating lines (ac- 
tually curves), identified with per- 
centages of total area, mark the 
points where vertical chords repre- 
senting weir length cut the various 
circumferences. Lines similar to 
those in the right half of the dia- 
gram are drawn for the cut-off left- 
hand portion as well. The indicated 
percentage means that a vertical 
chord from the intersection point 
of a line with a circumference will 
subtend that percentage of the total 
circle area to the right of the chord. 
Chords dropped from the 5% line, 
for example, will mark off an area 
of 5% of any of the several circles. 
But since the downcomer at the 
opposite side of the plate will sub- 
tract an equal amount from the free 
area of the plate, then the total 
free area will be 100 — (5 x 2) = 
90%, where free area of the plate 
is defined as total area, less liquid 
downflow area. 

To determine the length of weir 
which will be needed for any per- 
centage of downflow area, the scale 
at the right is drawn to half the 
scale of the circles. This multiplies 
the chord height from the center- 
line to the circumference by two, 
to provide for the fact that the 
weir length is extended an equal 
distance below the centerline. Thus 
a horizontal line from any percent- 
age intersection point to the scale 
will mark the actual weir length. 
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Get faster centrifuging 
at lower COSt with this nw "Tolhurst 


When your process calls for liquid-solids separation by ® Center-Slungs can be equipped with hydraulic 
centrifugal force, you can do it more economically with this drive which provides infinitely variable speed cen- 
new Tolhurst Center-Slung® Centrifugal. Here's why: trifuging. This means you can centrifuge many 
different slurries, each at optimum speed, all in 


* Center-Slungs can safely handle 3 to 4 times itiiinn methlon. 


greater out-of-balance loads. This means less time 


and less case coquired ia loading the hacker. ‘Tolhurst Center-Slungs are available in 7 sizes, with either 


® Heavy-duty motor brings basket and load up to perforate or imperforate basket and capacities from one to 
speed quickly, cutting extraction time to a 17 cubic feet. per load. They can be built of steel, stainless 
minimum. steel, monel, steel rubber covered and many other corrosion- 
resistant materials. They’re completely described in an illus- 


® New design of case bottom provides faster, more trated catalog which is yours for the asking 


complete drainage. 


® Does your process work better when slurry is 
heated or refrigerated. Center-Slungs can be jack- FREE CENTRIFUGING SLIDE RULE—There’s no charge for 
eted for circulating steam or coolant, at minimum this pocket-size slide rule which you can use for quickly cal- 
cost. culating centrifugal force. Just mail the coupon. 


O Send new free centrifugal calculator 
+ O Send catalog ©) Have representative call 
O Urs CENTRIFUGALS Name and title. 


A DIVISION CF Company. 


American Machine and Metals, Inc. se 


DEPT. CE655, EAST MOLINE, ILLINOIS 





PLANT NOTEBOOK ... 


As a further convenience in con- 
verting the percentage of total plate 
area to ‘square feet, each circle is 
marked with its area. 

To construct such a diagram the 
percent total area lines are best 
located by a table of values of seg- 
mental areas, e.g., Perry’s “Chemi- 
cal Engineers Handbook,” 3rd Ed., 
p. 32, 1950. 

For any circle within the scope 
of the diagram, it is immediately 
possible to determine the length of 


any downflow weir, and the corre- 
sponding downflow area and free 
area. If necessary, it is feasible to 
interpolate between either the cir- 
cles or the % total-area lines. 

As a second feature of the new 
system, it is a good idea to draw 
up a number of tray layout cards 
to the same scale as that used in 
Fig. 1. These cards can be made 
for several typical size bubble caps 
and cap spa¢ings, for example: 3-in. 
caps on 5-in. 60° triangular pitch; 


4-in. caps on 6-in. 60° triangular 
pitch; and 6-in. caps on 8-in. 60° 
triangular pitch Fig. 2 is a reduced- 
size sample of the last-named ar- 
rangement. With Fig. 1 and the 
layout cards the designer now super- 


‘poses the transparent Fig. 1 over 
a suitable layout card and imme- 


diately has a tray layout which de- 
fines the number of bubble caps 
that can be positioned in any com- 
bination of downflow area and free 
area he may select. 








\ 
Froth blocks Substantially 
seal clear liquid 











Increasing Capacity of 
Distilling Columns 


Om P. Kharbanda 


Research Dept., Simon-Carves Ltd. 
Stockport, England 


In some types of beer stills used 
in the alcohol industry for distilling 
grain mashes, the liquid downpipes 
lead into cups which act both as a 
seal, and as an overflow weir.. This 
arrangement is shown in the sketch 
at the left above. On account of 
excessive frothing of ethanol-water 
solutions at the boiling point, these 
cups seriously limit the liquid ca- 
pacity of the column. Space in 
the cups is insufficient to permit 
disengagement of the vapor bubbles 
from the liquid. 

An easy way to overcome 
this disadvantage is to perforate 
the sides of the cups. Then, as 
the liquid-vapor mixture impinges 
against these perforations, the vapor 
is disengaged and flows upward. 
The liquid, substantially free of 
vapor bubbles, flows out through 
the perforations and on to the 
plate itself. This action is illus- 
trated in the righthand sketch 
above. 
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Radioactive Gage “Weighs” Bagasse 


At its experiment station at Ewa 
Plantation, the Hawaiian Sugar 
Planters Assn. has developed a suc- 
cessful experimental model of a 
radioactive gage for measuring the 
flow of wet bagasse as it leaves the 
end of a conveyor belt. Radioactive 
gages are being used to an increas- 
ing extent for measuring the thick- 
ness of moving webs of materials, 
but this is the first time, so far as 
is known, where the material meas- 


ured has been a loose, non-ho- 
mogeneous material. 

Previous Hawaiian experience 
with other methods of continu- 
ously measuring the weight of wet 
bagasse has been unsatisfactory. 
Incoming cane is weighed, but it 
contains large amounts of soil, rock, 
dirt and weeds. The juices recov- 
ered from the pressing operations 
are weighed accurately, but it is im- 
practical to weigh the soil and trash 
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This fan exhausts corrosive 
fumes without 90° bend loss 


You can have a more effi- 
cient fume-removal system 


: 2 ® 
with DeBothezat Bifurcator 


Fans. These fan units ex- 
haust hot, corrosive and explosive fumes the direct way, 
with no directional change in the air stream to cause 
pressure losses. 


The Bifurcator is a direct-driven fan in a divided housing. 
Fumes bypass the motor which always stays clean, cool and 
accessible. A Bifurcator Fan is easily installed . . . just like 
a flanged section of ductwork. It can be mounted vertically, 
horizontally or at any angle. Lightweight and compact, a 
Bifurcator requires no platforms or supports, 


Ve Bothezat FANS 


A DIVISION OF 


Bifurcators are available in sizes from 1140 CFM (12” 
diameter fan with 1/20 HP motor) up to 45,000 CFM 
(48” diameter fan with 20 HP motor). Housings and fan 
wheels can be constructed of cold rolled steel, stainless 
steel, steel rubber covered, monel metal, and many other 
corrosion-resistant materials. They can also be coated with 
Heresite, Ucilon, Tamanite, Herecrol R-9 sprayed synthetic 


rubber and other coatings. 


Be ready with all the Bifurcator facts next time you have 
a fume-removal problem. Send the coupon for free bulletin. 
Also get “Design Data for Exhaust Systems,” a helpful 
booklet with simplified data and charts. 


L COUPON TODAY 


‘ poeeseees owe ee eee oe eee 


DeBOTHEZAT FANS, Dept. CE-655 
Division of American Machine and Metals, Inc. 
East Moline, Illinois 


Please send me Bifurcator Bulletin DB-4-53 and ‘Design 
Data for Exhaust Systems.” 


FIRM NAME 


fCcec eat ae 


American Machine and Metals, Ine. 3 == 


EAST MOLINE, ILLINOIS 


NAME AND TITLE 








PLANT NOTEBOOK ... 


that are washed away. Therefore, 
up to this time, it has been pos- 
sible to determine the incoming 
weight of clean cane only by esti- 
mate. 

Now, however, two years of tests 
of the radioactive gage have shown 
an error of less than 2% in meas- 
uring the flow of wet bagasse. This 
makes it possible for the first time, 
in conjunction with frequent spot 


checks of the bagasse moisture con- 
tent, to figure back accurately to 
the weight of clean cane processed. 

The bagasse discharges from the 
end of a conveyor belt for a free 
fall of a few feet, dropping between 
a source of radioactive cobalt 60 
(cesium 137 has also been used 
successfully), and a Geiger tube 
long enough to cover the full width 
of flow of the bagasse. The falling 


- material absorbs some of the radia- 


tion and the loss, as measured by 
the Geiger counter, is interpreted 
as weight of material passing. Al- 
though the quantity of material, 
and the absorption, may vary from 
time to time across the flow stream, 
this method averages out the varia- 
tions. Studies looking toward the 
use of the method for measuring 
raw sugar are now under way. 





VISCOUS mass drops from tank to pump... 


Gear Pump Conquers Thixotropic Slurry 


J. D. Moore 


Superintendent, Seawater Magnesia Plant, Kaiser Aluminum & Chemical 


Co., Moss Landing, Calif. 

Since installing a Kinney Heli- 
quad pump for Bading magnesium 
hydroxide into tank cars over a year 
ago, the Moss Landing, Calif., 
plant of Kaiser Aluminum & Chemi- 
cal Co. has cut loading time per 
8,000-gal. car from 48 hr. to only 
75 min. Unexpected byproducts of 
the new handling method have 
been a homogenized preduct of 
better consistency, more load per 
car, and easier unloading of the 
product from the car at its destina- 
tion. 

Formerly the hydroxide was 
dropped by gravity from the screw 
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conveyor which removes it from 
the filter, direct through a load-out 
pipe into the waiting tank car. 
The viscous, high-solids material 
would build up into a mound un- 
der the manhole and would have 
to be bumped to distribute the 
load, then filled again. The opera- 
tion took some 48 hr. Further- 
more, there was a tendency toward 
water separation during transit 
which made unloading difficult for 
the user without additional mixing 
and dilution. 

Installation of the Heliquad 
pump solved the loading problem 


IS JETTED to ends of tank car. 


neatly, made it possible to recircu- 
late the hydroxide in the loading 
tank on occasion if the product 
became excessively viscous, and 
greatly improved the consistency. 
The unexpected homogenizing ef- 
fect is explained by Kinney engi- 
neers as the result of the wiping 
action of the gear faces against the 
thixotropic material as it passes 
through the pump. 

The pump intake from the load- 
ing tank is 8 in., and the outlet 
8 in., branching to 6 in. recircula- 
tion and car-loading lines. Dis- 
charge pressure is usually about 60 
psi. The car-loading drop pipe is 
bushed down to a 4-in. tee, which 
in turn is bushed down to two 
3-in. nipples which serve as nozzles 
to jet the hydroxide stream to the 
extreme ends of the tank car. This 
assures filling the ends first and 
loads the car more fully. 
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MIDGET SOLENOID VALVES 


Progressive designers, the men who lead the trend toward min- 
iaturization, depend on ASCO as the one source for a full line 
of midget solenoid valves. The unexcelled quality and dependability 
that ASCO pioneered in the solenoid valve field is found, too, 
in today’s midget solenoid valves. Only the size has been reduced. 

For flow applications using air, gas, water, light oil, refrigerants 
and many other liquids, ASCO Midget Valves assure complete 
safety and truly exceptional performance. 

ASCO Midget Solenoid Valves are available with standard, 
watertight or explosion-proof enclosures. Pipe sizes 4g” and 4”; 
pressure range 0-1000 psi. 

There’s ome source that solves virtually any solenoid valve 
problem — ASCO. Write today for complete data on ASCO 
Midget Solenoid Valves — or outline any of your requirements. 
We'll be pleased to assist you. 


PAS Wal 


Solenoid Valves 





TINUM CLAD... sheet, 

§, ‘wire, etc. — ts all of 

the desirable qualities of the noble 

metals for industrial use with a min- 

imum of capital outlay. Baker's Plat- 

inum Clad process guarantees a 

continuous pinhole-free corrosion re- 

sistant surface, able to withstand 

CATALYSTS high temperatures without oxidation. 
for peak efficiency in 
production , Purity of end product and 
cost of catalysis. ker- -developed catalysts 
previde many important production advan- 
tages for large and small-scale manufacture 
of industrial chemicals and pharmaceuticals. 


DEOXO PURIFIERS ... provide 
catalytic operation at low pressure. Reactions 
complete—less than one part per million 
impurity remains. Operation at room tem- 
perature removes up to 3% oxygen and/or 
6% hydrogen; at 100° C., converts CO to 
CO:; at 200° C., methanates CO to CH.,,. 
Available in capacities 200 CFH to 100,000 
CFH and larger. Special units supplied to 
meet specific requirements. 


DEOXO INDICATOR . ++ permits a 
continuous reading of minute quantities of 
oxygen or hydrogen. Range is from .001% 
to 1.000% oxygen and .002% to 2.000% 
hydregen-with great accuracy. Self-contained 
calibrating unit is an integral part of the 
unit. Adaptable for controllers and recorders. 


ELECTRO-CHEMISTRY... Rhodium, 
Platinum, Palladium and Gold plating salts 
and solutions for technical and decorative 
applications. 








SPINNERETTES ... for synthetic 
fibres . . . unique in industrial produc- 
tion. Tiny, delicate, precision units that 
are the foundation of an entire manu- 
facturing process. Made of purest met- 
als, under strictest scientific control. 





RUPTURE DISCS ... 


| : of precious metals, resistant to most 

LABORATORY WARE..cwide jj corrosive agents and unattacked un- 
variety of forms and sizes in stock or made . der egnernons Time 

could not withstand. Specific physi- 


to order for particular applications. Made 
° al = cal properties ensure bursting only at 


of Platinum, gold, silver, and platinum- : 
rhodium. Line includes crucibles, reshapers, the specific predetermined: pressure. 


triangles and dishes. 


BAKER’S position as the leader in the Precious Metals 
field is the result of abundant experience, intricate 
metallurgical knowledge and background, and the unusual 


research facilities at our disposal. 
FOREIGN PLANTS 


AND SALES OFFICES 


London, England 

Toronto, Canada 

Montreal, Canada 

Paris, Franee 

Melbourne, Australia 

Bogota, Columbia, S. A. 
Tokyo, Japan 

Johannesburg, South Africa . 
Milan, Italy 


Eighty years of research, experiment and development 

back our world-wide organization. Our concentrated efforts and 
specialized attention have continually yielded new advances 

in our products and services... for the Chemical industry and 
numerous other markets. 

Shown above is a small segment of our extensive line. 

Write to us about your particular problem and for catalog 
material on our complete line. 


BAKER 


& COMPANY, INC. 
Copenhagen, Denmark 


Rio De Janeiro, Brazil 


Zurich, Switzerland 


113 Astor Street, Newark 5, New Jersey 
NEW YORK * CHICAGO « LOS ANGELES ¢ SAN FRANCISCO 








You and ea fol Edited by Hugh T. Sharp 


New Nationwide Survey Reveals . . . 


How Industry Trains Its Engineers 


@ Programs vary from formal courses to “a handbook and a handshake.” 


@ Job rotation is the major ingredient in most training recipes. 


® Critics score some plans for filling company needs, neglecting the man’s. 


JUST-COMPLETED study of 
A training programs tells how 
some 200 companies, big and small, 
bridge the gap between college and 
industry for newly-employed engi- 
neers. 

The study, conducted by the 
Professional Engineers Conference 
Board for Industry working with 
the National Society of Professional 
Engineers, delved into all phases 
of engineer training in industry. 
The Board came up with a set of 
interesting observations on the 
value of the training now being 
done and some recommendations 
for developing better and better-di- 
rected plans.* 


WHAT THE BOARD FOUND 
The PECBI survey found that: 

¢ Industry generally has will- 
ingly accepted its new role—contin- 
uing the young graduate’s education 
in specific engineering techniques. 

¢ Industry also has subscribed 
—albeit with less enthusiasm—to 
helping its engineers earn advanced 
degrees and take further studies to 
raise their technical competence. 

¢ Companies, especially the 
smaller ones, are relying on man- 
agement development programs to 
increase the supply of engineer- 
executives. 

e Training is often directed 
toward specific jobs, and an analysis 


* The 82-page report, Executive Re- 
search Survey No. 4, “How to Train 
Engineers in Industry,’ is available 
from the National Society of Profes- 
sional Engineers, 1121 15th St., N. W., 


Washington 5, D. C. Price $2. 


of the types of courses given shows 
too little interest in the engineer’s 
intellectual, cultural or professional 
growth. This may satisfy immedi- 
ate needs of the company, but it 
neglects the long-range needs of 
both company and individual engi- 
neer. 

¢ Follow-up is the forgotten 
phase of most programs. After the 
hubbub of training, the engineer is 
generally left to his own devices 
and seemingly forgotten about by 
management. 


TRAINING CATCHES ON 
As PECBI points out, the grow- 
ing complexity of plant and indus- 


208 Companies Surveyed : 


The Professional Engineers 
Conference Board for Industry 
in cooperation with the National 
Society of Professional Engi- 
neers ‘wiestioned more than 500 
companies on their engineer 
training programs. Of 208 re- 
plies, 90 came from companies 
employing more than 100 engi- 
neers and 118 from companies 
with less than 100. Most of the 
118 employed less than 25 engi- 
neers. ve - 

PECBI backed up the ques- 
tionaires by sending researchers 
to a number of firms to talk to 
executives, training supervisors 
and the engineers themselves. 
Results and recommendations 
are presented here. 





try operations has widened the gap 
between school-learned fundamen- 
tals and in-plant practice and has 
turned more and more companies 
to training to cushion the adjust- 
ment from school to work. 

It’s been estimated that some 
5-10 billion man-hr. per yr. are now 
devoted to training by American 
industrial concerns. Of the 208 re- 
spondents to the survey, over 100 
have carefully thought out, definite 
—though not necessarily formal— 
plans. 

The programs are catching on 
with engineers, too. Companies 
which have them report that they 
aid in attracting men and point to 
lower turnover rates as proof of 
the importance of the plan to their 
engineers. 


HOW IT’S DONE 

No single training program, re- 
ports PECBI, is typical of all, or 
even of any considerable number of 
the reporting companies. But the 
types of training offered fall into a 
more or less general pattern. 

Only a small proportion of the 
respondents apparently still feel 
that “nothing can take the place of 
experience.” A growing number 
hold that the lessons of experience 
are much more readily learned with 
a little guidance from the boss. 

Over 60% of those surveyed con- 
duct definite training programs for 
incoming engineers. About half are 
formal courses, built mainly around 
rotational job assignments, supple- 
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TURBO-MIXER 


F 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


PHOSPHATE ROCK — 

FLOTATION | 
PHOSPHORIC ACID 
DIGESTION, 
PHOSPHATE PRODUCTS 


REACTION 




































































production 
flows faster 
with 

TURBO 

on the job 


Acid Neutralizer At Phosphate Products Plant of Virginia-Carolina 
Chemical Corporation, Fernald, Ohio. Phosphoric acid is neutralized 
in the pictured Turbo-Mixer at the Fernald plant. It provides sus- 
pension and distribution of solids for uniform reaction on a Continuous- 
Flow basis and promotes removal of evolved gases. 


Step by step, from beneficiation of the rock to production 
of finished phosphate products, Turbo-Mixers provide the 
controlled agitation required for maximum efficiency. 
Whether you manufacture phosphoric acid, or any other 
chemical or metallurgical product, Turbo experience and 
engineering facilities can help you handle agitation prob- 
lems faster, more efficiently and at lower cost. The services 
of a Turbo planning engineer can save valuable time for 
you. He’s available without obligation. Write for details. 


SALES OFFICE: 380 MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. LaSalle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS + DEWATERERS 
TOWERS + TANKS + PRESSURE VESSELS 
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YOU AND YOUR JOB... 


mented with group discussions and 
formal studies. The balance are 
informal plans predicated upon 
close personnel supervision and 
guidance from management. Train- 
ing is entirely on company time in 
90% of the firms. 

Formal programs, including class- 
room work, lectures, group discus- 

“. . . most striking aspect of the 
training picture is the apparent lack 
of uniformity in methods or scope 
of programs.” 


sions and frequent conferences with 
key executives, characterize the 
larger companies, while some of the 
small firms report that they do little 
more than place a booklet in the 
trainee’s hand and take him in to 
“meet the Boss.” Most, however, 
manage in some manner to get a 
similar body of basic induction in- 
formation to their new engineering 
employees. 





Quotes sprinkled throughout 
these pages were distilled from the 
PECBI report—Eprror. 


START WITH ORIENTATION 

Some form of planned orienta- 
tion and indoctrination of newly- 
hired engineers was listed by 92% 
of those who do any training what- 
ever. These plans varied from a 
week to three years in length and 
from an atmosphete of extreme 
informality to an almost academic 
stiffness. 

All seek to acquaint the new man 
with the company’s history, poli- 
cies, procedures, benefit plans, prod- 
ucts, the plant’s physical layout and 
key company people. 

Those with a minimum of train- 
ing facilities rely on “employee's 
handbooks” and other printed or 
mimeographed material, plus inter- 
views with key management people 
to get their story across. In some 
of the larger companies, these are 
supplemented with elaborate in- 
structional material, regular class- 
room courses and supervised plant 
tours. 

Curiously, the handful of com- 
panies which devoted no time at all 
to orientation were large ones—em- 
ploying over 100 engineers each. 


AFTER THAT, MORE TRAINING 

According to PECBI, the survey 
not only revealed a growing aware- 
ness of the value of orientation 
training, it also showed an accept- 
ance of the philosophy that this is 
only part of the job. 

After orientation, the engineers 
go into specialized plans—usually 
administered by the engineering de- 
partment. (Industrial relations de- 
partments handle this training in 
about 30% of the reporting plants, 
while 20% use an_ interdepart- 


“|. another research study re- 
ports that concerns with a history of 
poor labor relations tended to have 
formalized management develop- 
ment programs.” 


mental committee. ) 

Programs which operate com- 
pletely outside of the line operation 
were not treated in the PECBI re- 
port, since such a set-up—even if 
desirable—would be too unwieldly 
and too expensive for most firms. 

Training techniques vary, but job 
rotation is the most common. A 
wide range of on-the-job training 
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The Chemical Industry Association, New York, an 
organization of professional chemical industry people, 
has conducted a salary survey among engineers and 
executives in the metropolitan area. Above are the 
over-all results. A greater-than-expected response has 
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forced us to defer detailed breakdowns until next 
month. So check July’s You & Your Job to see how 
your pay rate stacks up against those in the New 
York area. You'll also learn how the men surveyed 
feel about how well-paid—or poorly-paid—they are. 
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YOU AND YOUR JOB... 


assignments is the backbone of 
about 75% of the programs for 
young engineers. The average 
program jasts a year and includes 
about three or four assignments. 
More cofi¥prehensive plans include 
from 12 to 20 different jobs, usually 
widely varied. 


GETTING A BETTER JOB 
Eighty-five percent of the large 
companies, including some with no 
orientation plan, have other types 
of training activities in addition to 
job rotation, to help employees 


“,.. too many programs are little 
more than a name to attract engi- 
neers, they’re very superficial. They 
advertize highly, but when you ask 
to see material or outline, there 
isn’t any.” 


qualify for better jobs. Some in- 
volve courses conducted on com- 
pany property by company person- 


nel; others pay all or part of the- 


employee’s tuition for engineering 
courses in colleges and universities. 

Nearly a third of these permit 
their engineers to take these courses 
on company time. 

About 36% of the reporting com- 
panies grant time off for refresher 
courses for professional registration. 
Some 60% of these run such 
courses themselves, and 66% pay 
registration fees. 

Of the large firms, 44% spon- 
sor formal management training 
courses. And about half sponsor 
full-time university fellowships in 
business administration for selected 
employees. 


SMALL PLANTS LESS FORMAL 


Training plans of smaller compa- 
nies, PECBI found, tend to be 
much more informal than those of 
larger concerns, and, naturally, con- 
siderably smaller in scope. Job ro- 
tation, close supervision and indi- 
vidual guidance form the basis of 
most—with a good deal of empha- 
sis On management training. 

All of the small companies which 
did any training at all said they had 
orientation and indoctrination pro- 
grams—and 10 others reported 
some orientation work, though on 
an unplanned basis. 

Only 14% have formal plans, the 
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rest depend upon their supervisors 
for indoctrination. A number also 
used informal group discussions. 
But for many, printed booklets were 
relied on to acquaint the new engi- 
neer with the company. Says 
PECBI, “All too often this con- 
sisted of a single leaflet containing 
only the sketchiest of information.” 

In 25% of the small firms em- 
ployees are encouraged to take ad- 
vanced studies via company tuition 
payments, and 14% permit their 
men to take courses on company 
time. Full-time fellowships to en- 
able engineers to pursue graduate 
work are given by only 8%. But 
28% support full-time scholarships 
for undergraduates. 


TRAINING TRAINERS 


The vast majority of the employ- 
ers surveyed stress that the first line 
supervisor is the key to their train- 
ing system. No matter how care- 
fully orientation material, rotational 
schedules and study courses are pre- 
pared, it’s the trainee’s first boss 
who can make or break the pro- 
gram. 

There are important exceptions, 
but 87% of the large plants and 
even greater proportion of smaller 
ones, rely on line supervisors for 
the bulk of the training work. At 
Dow Chemical’s Midland, Mich., 


plant, for instance, a large and ac-. 


tive educational department acts 


“|. . free flow of communications 
between the trainee and manage- 
ment is characteristic of the better 
training programs. Trainee-man- 
agement contacts are self-defeating 
when the trainee feels he is playing 
the less desirable role in a cat-and- 
mouse game.” 


solely as a service group, to help 
line supervisors do a better training 
job. 

Dow places great emphasis on 
finding and developing supervisors 
capable of leading and dealing with 
people. The company relieves new 
supervisors of all job duties for a 
week during which they take a for- 
mal induction course, then regular 
monthly conferences, in working 
hours, continue the man’s training. 

These conferences tend to both 
broaden his horizons and fire his 





How Phillips Trains Recruits 


The training program conducted by 
the production department of Phillips 
Petroleum Co. is an example of a well- 
organized, formal plan. Phillips bases 
its training on the widely used job-rota- 
tion principle—though from the train- 
ee’s angle it’s program is much tougher 
than most. 


On the Job 


The production department’s. pro- 
gram lasts 52 weeks, during which the 
trainee handles 18 to 20 working assign- 
ments in periods of one to eight weeks 
each. These vary from oil field helper 
to district engineer and include both 
field and office jobs. 

Regular biweekly meetings at which 
topics of prime interest to trainees are 
discussed and bimonthly conferences 
with the district superintendent or his 
assistant are featured. Meetings link 
field work with engineering and opera- 
tions, while the bimonthly conferences 
enable the superintendent to follow 
the trainee’s progress. 

In addition, his assignment super- 
visors rate and report on his progress. 
And the trainee is informed of these 
ratings. 


On His Own 


Training is seasoned with plenty of 
paper work. At the end of each assign- 
ment, the fledgling engineer must sub- 
mit a written progress report on certain 
phases of the work—plus any comments 
or criticisms he cares to make. 

The trainee also gets a list of re- 
quired reading to be done on his own 
time. The list includes 25 reference 
works, five trade journals, the periodi- 
cals of his technical society and a num- 
ber of specific technical papers on the 
various phases of oil production. 

At the end of his training period, he 
must turn in a final report including: 

¢ History of the oil industry in the 
U.S. (a 2,500-word outline). 

¢ History of the oil fields to which 
he was assigned. 

¢ Summary of the work he did 
during training—including a write-up of 
any special work in which he is particu- 
larly interested. 

eAbstract by chapters of a speci- 
fied book on technical writing. 

e Answers to all the questions in a 
51-page questionnaire designed to re- 
veal in detail how much he’s learned 
about the oil business. 

When the report’s been reviewed, 
he’s told of the reaction to it and 
guided in reinforcing his weak points. 
Then, Phillips feels, he’s an engineer. 
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in the Chemical Indusbuy 


Bechtel can help your company get a new plant into 
production in the shortest possible time. 

Complex jobs are completed quickly under coordinated 
attack by technical teams that perform all necessary 
functions—economic studies, process design, engineer- 
ing, procurement and construction. 


Turn-key projects—designed and built for the major 





oil and chemical companies under single responsibility 





include a wide range of petro-chemical and other types 








of chemical manufacturing facilities. Bechtel has the 


experience in this specialized field where experience is 7 veel 
essential, for BE 
... chemical plants are becoming 
increasingly intricate. 


B E Cc H  « EL BUILDERS FOR INDUSTRY 
CORPORATION 


Los Angeles » SAN FRANCISCO + New York 
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What Makes a Good Training Program 


Ask the average training officer how 
effective his company’s program is and 
the odds are he'll unhesitatingly pro 
claim its success. Other department 
heads in that company will usually echo 
his feelings. But where independent 
psychological testers, using scientific 
techniques, have assayed engineer train- 
ing programs they've often concluded 
that training had only a very limited 
effect. Such plans are little more than 
window-dressing, deceiving both man- 
agement and engineers. 

What makes a program good? Here’s 
what the PECBI survey reports. Check 
your company’s plan—if it has one. 


¢ Orientation — The trainee is 
given a true and frank presentation of 
company policy. He gets a chance to 
get to know the company. Then he’s 
supervised and guided through a 


planned (though not necessarily formal) 


enthusiasm for the tough job of 
day-by-day training. 

Most companies with supervisory 
development programs lean toward 


“. . . one training authority holds 
that the boss cannot ordinarily 
serve as an effective counselor, his 
problems require certain types of 
training. He must necessarily urge 
these upon the employee.” 


more formal “human relations” 
training—though some employers 
doubt the effectiveness of such 
courses. 

Weighing the conflicting evi- 
dence, PECBI concludes that “it 
would appear that the manner of 
teaching human relations rather 
than the subject matter itself, might 
be at fault in the companies where 
the research projects (which showed 
such courses to be ineffective) were 
carried out.” The Board notes that 
a majority of the firms with the 
most successful supervisory devel- 
opment programs emphasized this 
type of training. 


HOW ABOUT MONEY 


A large majority of the compa- 
nies which participated recognize 
the importance of financial incen- 
tives to trainees, although the num- 
ber of firms which grant no pay 


program with the pathways for devel- 
opmert charted. He has opportunities 
for increasing his job knowledge and for 
all-around development. 


¢ Stimulation — Personal contacts 
with management keep him informed 
on his progress. Weak points are 
pointed out and he is advised on 
strengthening them. Opportunities for 
advanced study are provided and he is 
encouraged to use them. 


¢ Challenge — Work assignments 
are widely varied and a good many de- 
mand a high order of engineering. The 
years following the training period fea- 
ture conferences with his superiors 
which inform him of his current prog- 
ress and which give him further chal- 
lenges to his talents—including registra- 
tion and active participation in away- 
from-the-job activities. 


increases during the training period 
(30% ) seemed inordinately high to 
the Board. 

About half of the companies start 
all trainees.at the same salary. Of 
the 70% which give raises during 


training, two-thirds give pay raises ‘ 


as earned, the others pzefer auto- 
matic hikes at stated intervals. 
This question of trainees’ salaries 
evoked some interesting comments 
from a number of employers who 
feel that starting salaries have been 
pushed up so high that they pre- 
clude “very necessary” incentive in 
creases during the training period. 


RATING AND EVALUATING 


To know who gets the raise, 
nearly all companies which train 
have some means of checking the 
performances of the trainees. About 
half rely on a composite of the 
ratings assigned by supervisors; 30% 
use personal contacts as the rating 
basis and 10% depend on written 
examination and reports. 

Follow-up on the recent graduate 
of the program seems to be one 
of the most neglected areas in the 
training picture, according to 
PECBI. This has a marked effect 
on the rate of turnover among 
graduates. One firm reports that 


70% of its trainees leave the com- 
pany in 10 yr., 50% shoving off in 
the first five years. 

Companies with strong programs 
and superior policies with respect 


“. . . valuable advice on program 
improvements can come from the 
man who’s just been through the 
mill, and his evaluation of the pro- 
gram’s_ effectiveness is usually 
highly accurate.” 


to professional personnel claim that 
their turnover rate among engineers 
is almost nil. 

WHAT IT COSTS 

Cost of training ranges from the 
husky $5 million per yr. widely cited 
as the outlay General Electric 
makes for its far-reaching educa- 
tional activities to simply an altered 
point of view for management. It 
can include a chartered university, a 
full roster of courses from high 
‘school through graduate school, 
management training conferences 
and a department of industrial edu- 
cation, as does the Chrysler Corp.’s 
plan. Or it can consist entirely of 
a supervisor who can interest, stim- 
ulate and train the young engineers 
assigned to him. 

Both can be equally effective— 
for the respective organizations. 

“Training,” says the engineering 
vice president of a Chrysler divi- 
sion, “is really just a state of mind. 
Basically, it’s nothing more than 
creating an environment which will 
encourage the young engineer to 
strive for fulfillment, and then 
stimulate him to go ahead and de- 
velop himself professionally.” 

A good many executives of non- 
training firms express the feeling 
that their companies just “couldn't 
afford” even to train their young 
engineers, let alone make special 


“, .. training people all too often 
exhibit a profound incapacity for 
honest self-appraisal.” 


programs available to older men. 
Those who have programs, how- 
ever, were nearly unanimous in 
saying that they “couldn’t afford to 
be without them.” 


LIP SERVICE TO GROWTH 
While the employers indicated 
that training is necessary for the 
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How to plan piping connections for 
SPACE HEATING WITH HOT WATER DISCHARGE 
FROM REFRIGERATION CONDENSERS 


Where continuous refrigeration is required, 
the heat absorbed by the water circulating 
through the condensers during the refrig- 
eration cycle may be transferred to circulat- 
ing air and used for space heating. This 
hookup illustrates a system that is widely 
approved for utilizing waste heat in frozen 
food plants, ice cream plants, supermarkets, 
and refrigerated warehouses. 


A cooling tower for water conservation is 
included in the usual water cooling system 
for refrigeration condensers, as indicated. 
All or a portion of the water which usually 
flows through the cooling tower system may 
be diverted and circulated instead through 
a water coil in the summer air conditioning 
unit. A three way modulating valve, actu- 
ated by a room thermostat, controls the 


SOLD THROUGH PLUMBING-HEATING AND 


Cuemicat EncINEERING—June 1955 





i 


Jenkins Valve Service 





Fig. 47-A Bronze Gate City Water Shut off 





Fig. 92-A Bronze Check Prevent contamination of City Water 





Fig. 106-A Bronze Globe Drain Storage Tank 





Fig. 106-A Bronze Globe Floot valve By-Poss 





Fig. 368 Bronze Gate Pump Suction Shutoff 





Fig. 352 Bronze Swing Check | Prevent Backflow 





Fig. 368 Bronze Gate Pump Discharge Shutoff 





Fig. 106-A Bronze Globe Condenser Water Control 





Fig. 370 Bronze Gate Condenser Water Shutoft 





Fig. 368 Bronze Gate Modulating Valve Shutoff 





Fig. 106-A Bronze Globe Modulating Valve Bypass 





Fig. 106-A Bronze Globe Drain Heating Coil 
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Fig. 106-A Bronze Globe Vent Control 














Cooling Tower Water Discharge Shutoff 








Fig. 106-A Bronze Globe 





water passing through the two parallel cir- 
cuits, dividing it according to the heating 
requirements. 

Excess heat, when all the heat is not re- 
quired, is removed by regulating the amount 
of the water circulated through the parallel 
path of the cooling tower. Additional heat 
may be provided, when needed, from any 
other customary source. 

The cooling tower circuit provides for water 
storage in a tank inside the building to 
avoid freeze-ups. The water circuits shown 
can be full weight red brass pipe, copper 
tubing, or black iron pipe. 

This combination of refrigeration and heat- 
ing is an adaption of the heat pump cycle 
and will provide both refrigeration and heat 
for minimum operating costs. 


INDUSTRIAL DISTRIBUTORS 


Consultation with accredited piping engi- 
neers and contractors is recommended when 
planning any major piping installation. 

To save time, to simplify planning, to get 

all the advantages of Jenkins specialized 
valve engineering experience, select all the 
valves you need from the complete Jenkins 
line. It’s your best assurance of lowest cost 
in the long run. Jenkins Bros., 100 Park 
Ave., New York 17. 
COMPLETE DESCRIPTION AND ENLARGED 
DIAGRAM OF THIS LAYOUT FREE ON RE- 
QUEST. Includes additional detailed infor- 
mation. Ask for Piping Layout No. 75. 
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engineer to be of maximum value 
in the shortest possible time, 
PECBI avers that it isn’t enough 
to train him for a specific job. “The 
young engineer,” the Board holds, 
“must grow professionally to fit 
himself not only to master jobs of 
increasingly greater responsibility 
but to take his place in the com- 
munity, a respected representative 
of his firm and his profession. 
And, although both large and 
small plants insisted that their edu- 
cational programs were directed 
toward the professional growth of 
their engineers, PECBI says that 
it’s significant that by far the great- 
est support is given to courses on 
the specific applications of engineer- 
ing principles and to those designed 
to provide the special types of 


THE MONTHS AHEAD 


..- For New ChE’s 


This month, a little over 2,000 
new degrees in chemical engineer- 
ing will be awarded. And in the 
months ahead the recipients can 
look to more and more interesting 
job opportunities at the highest 
starting rates ever. 

Since last October, they’ve been 
wooed and pursued by more com- 
panies and more company recruiters 
then ever before. Competition 
grew so frantic that some colleges 
restricted the number of recruiters 
and the interview period so “the 
boys could be taught the senior year 
subjects.” 

Despite earlier feeling that start- 
ing rates were about to level off, 
the fierce competition resulted in 
another boost. In 54, new men 
averaged about $365 to $370 per 
month the start. Early reports in- 
dicate that this year’s grads will 
launch their careers at a nationwide 
monthly average of over $380. 
> How High Is Up—The bulk of 
the class will start at from $370 to 
$390, but a good many command 
considerably higher. Earl C. Kubi- 
cek, placement director of Illinois 
Institute of Technology, reports an 
average starting rate of $398 for 
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knowledge and skills for manage- 
ment posts. 

Only a few companies were found 
to encourage cultural as well as 
technical development, and make 


“.. only a few encourage 
their engineers to develop culturally 
as well.” 


tuition refunds for liberal arts 
courses as readily as for those in 
science and engineering. This is 
criticized as failing to mect the 
needs of the individual. 


WHAT IT RECOMMENDS 


The PECBI wraps up its report 
by recommending that employers: 
¢ Give more attention to su- 
pervision and guidance both during 
orientation and for several years 


thereafter. Programs ° should be 
planned and pathways for develop- 


_ ment charted. 


¢ Present greater opportunities 
for advanced study. These should 
not be tied to courses relating spe- 
cifically to the job. 

¢ Cooperate with other plants, 
schools, societies and community 
groups to make the facilities. now 
available to the large company open 
to the small. 

¢ Interchange information 
about training methods and tech- 
niques. 

¢ Develop programs which 
stimulate the engineer’s interest in 
community and cultural activities. 

¢ Encourage professional regis- 
tration and participation in profes- 
sional society activities. 








IIT’s fledgling ChE’s—most of 
whom held summer jobs in indus- 
try during their college days. 

Several oil companies start new 
men at from $380 to $420. And 
a number of companies in all fields 
pay well above $425 to top gradu- 
ates. The Wall Street Journal 
quotes a Carnegie Tech placement 
man as observing that in extreme 
cases “some bachelors could get as 
high as $8,000 a year to start.” 

Many recruiters admit that some 
students are bargaining for, and 
getting, up to $40 per month more 
than the original offer. 

However, as one college spokes- 
man told us “Few are choosing 
their employer solely on a salary 
basis.” Training plans, initial job 
assignments, prospects for company 
expansion and chances for advance- 
ment swing plenty of weight in the 
graduate’s decision. 
> The Cloud—Many graduates face 
a somewhat different employment 
problem. ROTC programs will 
claim about a third of the gradu- 
ating class for a 2- or 3-yr. stretch 
in the service. The bulk of the 
remainder face an early draft call. 
And industrial deferments are 
harder to get—and to keep. 

In service, the chances for young 
chemical engineers to get positions 


in which they'll use their training 
are pretty slim. Current minimum 
requirements for placement in the 
Army’s Scientific and Professional 
Personnel Program include a BS 
and 3 yr. experience, or a masters 
and | yr. experience, or a PhD. 
Once in the program there’s still 
no assurance of a job which puts 
technical training to use. 
>The Lining—For veterans and 
those exempted from military train- 
ing the outlook couldn’t be better. 
As the manager of a large engi- 
neering personnel service notes: “In 
the $4,500 to $6,000 a yr. bracket 
there are 20 to 25 jobs for every 
man _ available.” 


JOB HUNTING 


. .. A New Approach 


Recently we came upon the fol- 
lowing advertisement. Perhaps it 
illustrates today’s employment and 
salary situation in chemical engi- 
neering. Or maybe it’s just a new 
answer to the age-old problem of 
finding a better job. 


EXECUTIVE CHEMICAL ENGI- 
NEER—with diversified experience 
desires to trade a fine motel for a 
top level administrative job. He 
owns this fine motel free and clear 
in the Blue Ridge Mountains of 
North Carolina. 


Any takers? 
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PROPYLENE GLYCOL, a primary ingredient in 
polyester resins, helps make reinforced plastic 
construction possible. Boat hulls, car- and truck- 
bodies, storage tanks, piping, and molds for metal 
parts are only a few of the products made more 
economically and made to perform better thanks 


Glacial ACETIC ACID eliminates a hidden cost 
in textile dyeing. Shipped to the processor 
practically water-free (and diluted to working 
concentration on arrival), Celanese* syntheti- 
cally produced Acetic Acid saves on freight, 
handling, and storage. What’s more, it is helping 
to end quality variation and spoilage in dyeing 


to reinforced polyesters. 
operations. 


SALE RES | 


For product improvement... 
for production efficiency... 


FIND THE ANSWER 


..3with Celanese’ Chemicals 


To meet industry’s fast changing needs for basic materials, 
Celanese has stepped up its program aimed at (1) increased 
production of organic chemicals ... (2) a consistent price 


structure ... (3) short-cutting chemical forms. 


This program is solidly based on virtually unlimited natural 
resources for hydrocarbons and direct processing methods. 
These enable Celanese to bring vital chemicals “on stream” 
with minimum delay. A nation-wide distribution system 
meets the most rigid schedules. And Celanese technical 
service “punches the clock” at manufacturers’ plants, to 


help make basic materials work better. 


ées ’ 


If you are a manufacturer “in a hurry,” we would like to 


show you how Celanese can give you a faster start. 
Celanese Corporation of America, Chemical Division, 
Dept. 553-F, 180 Madison Avenue, New York 16, N. Y. 


FOR IMPROVED PRODUCTS 


In textiles, plastics, 

agriculture, paper, surface 
coatings, electrical and 

building materials and equipment, 
pharmaceuticals. 


Acids Esters Polyols 
Alcohols Glycols Plasticizers 
Aldehydes Ketones Salts 
Anhydrides Oxides Solvents 
Hydraulic Fluids Vinyl Monomers  *Reg. U. S. Pat. Off. 





ELECTRUNITE uniformity makes this 





This handy device is an important tool in 
the fabrication of heat exchangers and con- 
densers at the Colonial Iron Works in Cleve- 
land, Ohio. Based on torque load, it standard- 
izes on the degree of rolling in tubes — helps 
speed up exchanger and condenser assem- 
bly. When tube expansion reaches a pre- 
determined setting, a warning light flashes. 
The machine cuts off power to the mandrel 
and the tube is accurately and tightly rolled. 


There’s just one catch, however. Tubes 
must be uniform in quality and ductility in 
order to best utilize this automatic control. 
It cannot determine, for example, a variance 


Republic Stainless Steel Pressure Tubes Prove Ideal for Use with 


in hardness. A tube inconsistent in this im- 
portant feature might be over-rolled or 
under-rolled. Result: a costly delay. 


That’s why the Colonial Iron Works de- 
pends on ELECTRUNITE® Stainless Steel Heat 
Exchanger Tubes. They know ELECTRUNITE 
Tubes are consistently uniform. Wall thick- 
ness is uniform with no longitudinal thin 
spots. Diameter is uniform, which means 
tubes slide easily and quickly through holes 
in drums or headers. Hardness of.the steel is 
uniform throughout because they are fully 
annealed in the latest-type controlled- 
atmosphere furnaces. And since tubes expand 


REPUBLIC 


Werletd Wier, Kenge x Stand, 
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LONG SERVICE UNDER THE 

TOUGHEST CONDITIONS is 

just one feature of Repub- 

lic Materials Handling 

Equipment. Units like this 

B-90 Box, for rollover and 

tiering, are designed for 

real efficiency and econ- 

omy. The B-90 can be 

operated by one man using 

a truck with a revolving 

fork carriage. Handles all types 

of materials, light or heavy, wet or dry, hot 

or cold. Offset channels under box permit tiering without any 

obstructions at top of box. Republic specialists will help you 
design units to meet your specific needs. 


REPUBLIC’S EFFICIENT COKE OVENS PRODUCE CHEMICALS FOR 
MANY THINGS. From Toluol come lacquers, dyes, perfumes, phar- 
maceuticals, inks, coatings, aviation gasoline, thinners, and 
T.N.T. Benzol is used in making synthetic rubber, nylon, plastics, 
detergents. Xylol is used in aviation gasoline, paints, germicides 
and riboflavin. Other coal chemicals include Tar, Crude Naph- 
thalene, Pyridine and Crude Heavy Solvent. 


watchdog efficient 


Automatic Tube Rolling Controller 


evenly due to uniform ductility, there’s less 
CHEMICALS GET EFFICIENT AND POSITIVE PROTECTION when 


danger of over- or under-rolling. shipped or stored in Republic Steel Containers. Drums and bar- 
: ’ rels of ENDURO Stainless Steel give maximum protection 
Republic, the world’s largest producer of against product contamination. ENDURO neither affects nor is 


stainless and alloy steels, pioneered the wide- affected by most chemicals and food products. It resists corro- 
‘ sion—plus hard use and abuse. It never needs painting—will 

spread use of stainless, as well as the manu- last indefinitely. Many styles to choose from in sizes up to 55 

facture of stainless tubing. More than 25 gallons. 

years’ experience in shell and tube equipment 

is reflected in the popularity of these products 


throughout the world. 


Specify Republic ELECTRUNITE Pressure 
Tubes on your next order for new heat ex- 
changers or retubing. They’re available in 
carbon as well as stainless analyses. For more 
information send coupon. 


STEEL 
Sls an SOL Qos 
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REPUBLIC STEEL CORPORATION 
3116 East 45th Street, 
Cleveland 27, Ohio 
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Thermosetting Plastics Compared: (Rating, 10=Best) 
Rel, .—————— RELATIVE RESISTANCE TO 


Initial 


Cost Impact Solvents Salts 


10 
3 


7 
5 
6 


7 
4 


10 
10 


Thermoplastics Compared: (Rating, 10=Best) 


5 


6 
9 
1 
5 
5 
3 
5 


These properties form the basis of an... 


Oxidizing 
Alkelis Acids Acids 


Optimistic Outlook for Plastic Valves 


Economics and serviceability of injection-molded 


globe valves mean much more extensive use in the future. 


Plastic diaphragm valves will continue to be popular. 


R. B. SEYMOUR 


Mechanical devices are no better 
than the materials used in their 
manufacture. Cast iron is com- 
pletely suitable for some valve parts 
while others require expensive al- 





Ray Seymour is president of the 
Atlas Mineral Products Co., Mertz- 
town, Pa. This article is based on 
his talk before the Valve Manufac- 
turers Assn., New York, Sept. 14, 
1954. 
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loys. However, there are many 
places where no other available ma- 
terial is as satisfactory as plastics 
for the manufacture of various com- 
ponents of valves. 

Before considering plastics for 
this application, the valve designer 
must know something about the 
physical and chemical properties of 
commercially available plastic ma- 
terials. From the long term point 
of view, several new plastics now in 


laboratory test tubes and improve- 
ments of existing plastics still in de- 
velopment laboratories may change 
the present outlook. While the 
optitaist knows that future plastics 
will replace many valve parts now 
being constructed from metal alloys, 
even those most critical of present 
day plastics must agree that the 
plastic materials now available show 
considerable promise for many ap- 
plications in this field. 

Specific thermosetting and ther- 
moplastic materials have been used 
successfully as piping, valves, and 
ducts for over fifteen years. Both 
types of products have been used 
extensively for many years in Eu- 
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eee WHY SHOULD YOU USE 


BRAND 


IMPERVIOUS GRAPHITE 
PROCESS EQUIPMENT? 


ANSWER: Because only “Karbate” 
products combine: 


® Corrosion resistance 

@ Immunity to thermal shock 

@ Freedom from metallic contamination 
@ High thermal conductivity 

@ Low first cost and low maintenance 


@ Workability — readily fabricated and 
serviced in the field 


® Sturdy, durable constructions 
@ Standard stock units 
© Complete technical service 


Manufactured Only By National Carbon Company 


“Karbate” impervious graphite is a “must” in 
many highly corrosive services. But these applica- 
tions only begin to measure the possibility of 
savings offered by ‘“Karbate” products in a wide 
range of process locations. Wherever corrosion, 
contamination o1 thermal shock must be elimi- 
nated, “Karbate” products save time and money 
all the way down the process line. 


WRITE FOR LITERATURE! 


The term "'Karbate’’ is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon 
30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
Los Angeles, New York, Pittsburgh, San Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 


Heat Exchangers — 
Catalog Section Catalog Sections 
$-7000 $-6740 and S-6840 
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Polyethylene plug valve.—(Fig. 1) 


Saran plug valve.—(Fig. 2) 


rope but until recently, American 
experience was limited primarily to 
filled or laminated thermosetting 
plastics. 

Most  widely-accepted _ plastic 
valves to date are the diaphragm 
type. The popularity of this design 
will continue, but injection-molded 
globe valves will be used much 
more extensively in the future be- 
cause of serviceability and eco- 
nomics. 

A wide selection of appropriate 
plastic materials of construction is 
now available for valve manufac- 
ture. Proper attention to the physi- 
cal and chemical properties of these 
products will aid engineers in the 
selection of the appropriate mate- 
rial for valves for any specific 
service. 


Plastics for Valves 

Epoxy Resins—Epoxy resins are 
prepared by reacting epichlorohy- 
drin with bisphenol A, the product 
obtained by the condensation of 
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Polyvinyl chloride plug valve.—(Fig. 3) 


acetone and phenol. The product 
of greatest interest as a material for 
valve construction is that obtained 
by the reaction of appropriate poly- 
amines with the epoxy resin. Car- 
bon-fiiled epoxy resin has been used 
for casting Saunder’s patent dia- 
phragm valves. 

Epoxy resins have excellent re- 
sistance to nonoxidizing acids, such 
as hydrochloric, phosphoric and di- 
lute sulfuric. They are suitable for 
use with gasoline and benzene, but 
should not be used with acetone 
or chlorinated hydrocarbons. 

Furans—Carbon-filled furan res- 
ins were first introduced commer- 
cially in 1941. While their prin- 
ciple use has been in the form of 
chemical resistant cements, varia- 
tions of these formulations have 
been used to form Saunder’s patent 
diaphragm valves. 

Furan resins have been manufac- 
tured from furfural, furfuryl alco- 
hol, combinations of these two 
compounds or their reaction prod- 


ucts with formaldehyde. Actually, 
there is little difference in the 
chemical resistance of these prod- 
ucts. 

Impervious graphite is produced 
by impregnation of formed graphite 
parts with catalyzed furan resins 
followed by polymerization in situ. 
They have outstanding resistance to 
all non-oxidizing corrosives and are 
used to some extent as valves. 

Phenolic Resins—Cast phenolic- 
asbestos mixtures, which were de- 
veloped before filled furan resin 
structures,. are formed by similar 
casting techniques. With the ex- 
ception of their lack of resistance 
to alkalis, the physical and chem- 
ical properties of these materials are 
similar to comparable furan struc- 
tures. 

Polyesters — Polyester structures 
formed by the glass fiber reinforce- 
ment of solutions of unsaturated 
esters in styrene have been de- 
scribed quite thoroughly in many 
publications. In spite of their lim- 
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only one man needed fo operate 


ENZINGER 
dry cake discharge filters 














ae: The exclusive “Dry Cake” discharge 
design has all the advantages of the 
standard Enzinger leaf type pressure filters, 
plus a thoroughly proven method of semi-dry 
cake recovery. Enzinger filters are available in 
stainless steels, Carpenter 20, Monel, Nickel, 
and other special alloys. 





Enzinger filter leaves reduce filtration costs. 
Made by craftsmen to exact requirements, 
Enzinger leaves are of guaranteed quality. 
There is no by-passing between the drainage 
channel] and the screen. Perfectly riveted 
screens with extra strong frames provide long 
service life. Oversize nozzle and 

tubular drainage channel cut 

down pressure drop and pro- 

vide high filtration rate. 


Enzinger filter leaves are avail- 
able in all metal construction of 
stainless steels and special al- 
loys, and with filter cloth bags 
for special applications. 


~~ Angola, N.Y. _ 


THE DURIRON COMPANY, INC. 


i 


DIRECT SALES OFFICES IN: Atlanta, Boston, Buffalo, Chicago, Cleveland, 
Detroit, Houston, Knoxville, Los Angeles, New York, Philadelphia, and Pittsburgh. 
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Dimensions of standard ma- 
chined plasti¢ globe valves 


PVC globe valve.—(Fig. 4) 


Metal-reinforced PVC “Y”.—(Fig. 5) 


Plastic globe valve from pipe.—(Fig. 6) 
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ited chemical resistance, these prod- 
ucts have been promoted for use as 
valves. However, almost all com- 
mercial polyester resins produced 
prior to 1954 were attacked by acids 
and alkalis even at temperatures 
below 200 F. 

More recently a polyester resin 
which combines the chemical re- 
sistance of epoxy resins and the low 
cost of polyesters has been intro- 
duced commercially. It consists of 
a styrene solution of an ester formed 
by the reaction of (1) fumaric acid 
with (2) the product obtained 
through the condensation of bis- 
phenol A and ethylene oxide or 
propylene oxide. 

Experimental valves fabricated 
from this improved glass fiber rein- 
forced polyester resin are more re- 
sistant to chemicals than structures 
previously available. However, they 
are not completely resistant to alka- 
lis or oxidizing acids. 

Cellulose Acetate Butyrate—In 
spite of the fact that cellulose esters 
are attacked by almost all acids, al- 
kalis and solvents, cellulose ace- 
tate butyrate pipe has been used 
successfully in many installations 
where superior chemical resistance 
was not essential, Molded cellulose 
acetate butyrate valves usually con- 
tain liquid plasticizers. Unless sta- 
bilized and pigmented with well 
dispersed carbons, this product is 
not recommended for outdoor ex- 
posure. However, valves molded 
from this plastic have shown prom- 


ise when used in natural gas service 
lines. A cutaway section of such a 
valve is shown in Fig. 8. 
Polyethylene — Polyethylene has 
the lowest specific gravity of any 
available plastic material. It is not 
attacked by non-oxidizing acids, 
salts or alkalis. Since it tends to 
swell at ordinary temperatures and 
dissolve at elevated temperatures in 
non-polar solvents, it is not usually 
recommended for solvent service. 
It has a coefficient of expansion of 
9 x 10*in./in./°F. Maximum serv- 
ice temperature depends on end 
use. When not irradiated, it can- 
not be used continuously at tem- 
peratures as high as most other 
chemical-resistant thermoplastics. 
Polyethylene is unsatisfactory for 
use in direct sunlight unless com- 
pounded with properly dispersed 
carbon black and suitable anti-oxi- 
dants. Considerable information on 
polyethylene fabrication techniques 
has been developed by the Poly- 
ethylene Task Committee of the 
Thermoplastic Structures Division 
of the Society of the Plastics In- 
dustry. A l-in. polyethylene plug 
valve is shown in Fig. 1. 
Polyfluorocarbons — Polytetra- 
fluoroethylene and polymonochlor- 
otrifluoroethylene are not attacked 
by solvents, acids, salts or alkalis 
even at temperatures as high as 
400 F. Polytetrafluoroethylene 
withstands higher temperatures and 
is more resistant to hot concen- 
trated nitric acid than polymono- 
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use the 


There is no substitute for ideal surface preparation. But every maintenance engineer is 
confronted with corrosion problems in locations where only minimum surface preparation is 
possible. The Amercoat 33/86 System is amazingly helpful in many of these cases. 

Here is how it works: 


FIRST: apply Amercoat 86 Primer, THEN: apply Amercoat 33, the 

brushing it well into the surface. This time-tested vinyl coating. Because 

unique primer has a high tolerance a : of its high solids content, you get 

for surface contamination and will } : a thicker, heavier coating — “more 

adhere to many problem surfaces. 4 mils per gallon”. Applied by hot 

¢ It is both inhibitive and chemically | __—sspray* or conventional spray, it 
resistant. takes fewer coats of Amercoat 33 to 


¢ It stifles underfilm corrosion and build the required film thickness. 


under-cutting. In addition, you get more eco- 


nomical protection per square foot 
per year because Amercoat 33 is 
formulated specifically for maxi- 
. mum chemical resistance and for 
“severe weathering conditions. 


e It forms a truly compatible base for 
vinyl topcoats, eliminating peeling 
and lamination. 


*You have the confidence of knowing that more 
Amercoat 33 has been applied by hot spray than 
any other vinyl maintenance coating! 

No need fo stock two types of material 


If you have a difficult corrosion problem 
in your plant, perhaps we can help 

you. Our fifteen years of specialized 
experience is at your service. Write for 
literature and the name of the trained 
Amercoat representative in your city. 
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chlorotrifluoroethylene, but for sim- 
plicity the two materials will be 
discussed under one heading. 

Polyfluordcarbons may be molded 
through the use of special tech- 
niques to produce valves or valve 
liners with exceptional chemical re- 
sistance. A proprietary polytetra- 
fluoroethylene valve with a metal 
casing is shown in Fig. 9. 

Polyvinyl Chloride—While mil- 
lions of pounds of unplasticized 
polyvinyl chloride have been used 
successfully for twenty vears in Ger- 
many, this product was not avail- 
able in this country until about five 
years ago. Since its introduction to 
American industry, it has lived up 
to its European reputation as an 
outstanding material for valve con- 
struction. 

According to the standards estab- 
lished by the Thermoplastic Struc- 
tures Division of the Society of the 
Plastic Industry, the product com- 
parable to the standard German 
material is termed Type I. It has an 
Izod notched impact resistance 
in the order of 1] ft. lb./in., and is 
resistant to all salts, alkalis and 
nonoxidizing acids at temperatures 
below 150 F. 

While this impact value may 
appear to be extremely low, it is 
much higher than that of many 
standard materials of construction. 
For example, as shown in Fig. 14, 
; Type I polyvinyl chloride may be 

- - ; crushed in a vise without cracking. 
Cellulose acetate butyrate A hard blow from a 10-Ib. hammer 
is required to cause even the slight- 

est fracture. 

More recently, unplasticized poly- 
vinyl chloride with an impact re- 
sistance greater than 5 ft. Ib. per 
inch of notch has been introduced. 
One of these products is a blend 
of polyvinyl chloride and acryloni- 
trile rubber. These products, which 
are classified as Type III, are slightly 
less resistant to chemicals than 
Type I but are satisfactory for use 
with many corrosives. For simplic- 
ity, both types will be discussed 
together. 

Saunder’s patent valves with flex- 
ible diaphragms have been molded 
from Types I and III polyvinyl 
chloride. As might be predicted, 
the flexible diaphragm (if other 


Polytetrafluoroethylene valve with a metal casing.—(Fig. 9) than polytetrafluoroethylene) is 


4.in. polyvinyl chloride “Y” valve.—(Fig. 7) 
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Lowest - Cost Crushing 


with better product control 


WILLIAMS. 
IMPACTOR 


By properly controlling the forces of speed and mass in size reduction 
operations, Williams Impactors offer the lowest possible cost-per-ton 
in producing top quality materials from 2” down to 35 mesh with a 
minimum of fines...or much smaller where more friable products 
are handled. In closed circuit systems with external vibrating screens, 
a single Impactor promises 100% product sizing with surprising econ- 
omy, even with the most difficult specifications. 


No grates are required, hence no replacement expense of these parts is 
necessary. Quick, uniform reduction, sizing and discharge from the 
mill eliminates any grinding attrition action that -causes excessive 
wear, especially if raw materials are highly abrasive. Reversible rota- 
tion eliminates manual turning of hammers and minimizes down time. 
Impact blocks are also reversible which further reduces cost. Parts 
last up to 7 times longer than in other types of equipment. Unusually 
low maintenance is a feature of the Impactor. 


You have much to gain in lower costs and better product quality con- 
trol with an Impactor. Write for literature. 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2706 N. 9th St. St. Louis 6, Mo. 


— : . re 
Hammer Mills Helix-Seal Mills Roller Mills Air Separators Vibrating Screens Feeders : 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD. 
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Saran diaphragm valves.—(Fig. 10) 


Polyethylene diaphragm valve.—(Fig. 11) 


often attacked by oxidizing liquids 
but can be readily replaced. 

As shown in Fig. 4, l-in. globe 
valve having excellent chemical re- 
sistance throughout has been ma- 
chined from polyvinyl chloride rod 
stock. Considerably larger polyvinyl 
chloride valves have been fabri- 
cated in Germany. A 4-in. valve of 
this type is shown in Fig. 7. At- 
tempts have also been made to 
adapt transfer-molded tees to the 
fabrication of valves. 

A l-in. metal-reinforced poly- 
vinyl chloride valve molded in Ger- 
many is shown in Fig. 5. Consider- 
able progress is now being made in 
attempts to injection-mold 1 and 
2-in. polyvinyl chloride “Y”’ valves. 
As might be expected, when per- 
fected, injection-molding __ tech- 


Alloy body and polyfluorocarbon diaphragm.—(Fig. 12) 


niques will reduce the cost of such 
valves to the point where they may 
be considered as expendable items 
in chemical processing plants. 
Saran — Saran has a relatively 
high specific gravity and is resistant 
to many salts and acids at tempera- 
tures up to 150 F. It is attacked 
by chlorine, ammonia, organic 
amines and nitric acid. It was one 
of the first chemically-resistant plas- 
tics to be molded and is still used 
to some extent for the manufac- 
ture of bodies of Saunder’s type 
valves. A fabricated plug valve of 
this plastic is shown in Fig. 2. 
Styrene Rubber Plastics — Sty- 
rene rubber plastics are resistant 
to salts, alkalis and nonoxidizing 
acids at temperatures up to 150 F. 
They are less resistant than poly- 


vinyl chloride to oxidizing agents. 
This type of material has been 
molded to form the Saunder’s pat- 
ent diaphragm type valve. Saran 
diaphragm valves of varying sizes 
are shown in Fig. 10. A compli- 
cated molded rubber plastic valve 
used with water softening equip- 
ment is shown in Fig. 13. 


Plastic Valve Construction 


To secure the full advantage of 
plastic pipelines, it is essential that 
valves be available with physical 
aiid chemical properties compar- 
able to that of the pipeline mate- 
rial. Fortunately, simple valves can 
be produced from almost every plas- 
tic used for the manufacture of 


pipe. 
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ABRASIVES .... ASPF ’ ARTIFICAL STONES... 


BATTERY PASTES. | {YS.... CERAMIC 


CRAYON STOCKS.  “®,27,MUCMULLER = CARBON ELECTRC No. 3F MIX-MULLER 


6'8” pan dia. 


30 cu. ft. capacity 8'4” pan dia. 
60 cu. ft. capacity 


. DINNERWARE .... ENAMEL FRIT. . .. ELECTh.~ yRCELAIN . . 


“OUNDRY SAND .... FIF 
SIMPSON 


No. 112F MIX-MULLER ™e 


a el VUNG AMAL 62 


PLASTICS .... 


No. 1F MIX-MULLER 


4'2” pan dia. .. PAPER CO*7” . . » REFRACTORIES 


7% cu. ft. capacity 


NT ....SOAP PRODUCTS... ‘ TONE CARBIDE 


PORTO-MULLER 
3'3” pan dia. .... TERRA COTTA.... Wi . WHITEWARE 
2% -3 cu. ft. capacity LF laboratory MIX-MULLER 
24” pan dia. 


(100% Portable) 
%-Yo cu. ft. capacity 


- WATER SOFTENERS .... « o... . ZIRCONIA 


S Fel TTE . 
| Saf | Six New Models and a NEW DIMENSION 


. + for your Profit Picture 


@ Does your mixing equipment carry a fair share of the responsibility for 
adequate profit over materials, manpower and maintenance? 

Shown above are six new Models of the Simpson Mix-Muller. Each 
unit in this new “‘F’’ series has been thoroughly plant tested to offer the 
most for your investment dollar. Providing a new dimension in mulling 
efficiency, the ‘‘F’’ Series Mix-Mullers have spring-loaded Mullers.. . 
are literally loaded for action to provide infinitely variable control over 
mulling pressures. Positive, V-belt drive, centralized lubrication and 

simplified, yet traditionally rugged design help to cut maintenance to a 
Write for new A\ Ss: minimum .. . assure ease of operation, insure more, better mulling for 
12 page Handbook =F BD \ every dollar invested. 
on Mulling for 3 ——t'. - : we 
complete details on Zs T=\ Available in 13 models, in batch capacities of 1/10 to 60 cu. ft., 
the New Simpson NE. J ae Simpson Mix-Mullers may be equipped to meet every processing need 
Mix-Muller. ' Xe Pie. . as a reaction vessel . . . for heating or cooling while mixing... in 

stainless or other special metals. 

Why not see how modern controlled mulling can become a full-time 

partner in your economy? Call or write for details and remember— 


MIXING 1S OUR BUSINESS... our principal business since 1914 


4 


NATIONAL ENGINEERING CO., 636 Machinery Hall Bidg., Chicago 6, Ill. 


(Not Inc.) 


ce ° SIMPSON MIX-MULLER * DIVISION <7 
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As might be expected, plastic 
butterfly valves, slide dampers and 
louvers have been manufactured as 
standard items for plastic fume ex- 
haust systems. However, the manu- 
facture of valves for fluid systems is 
relatively new and has been limited 
primarily to plug, needle, globe 
valves—and diaphragms for low 
pressure service. 

Plug Valves—First plastic valves 
were an adaptation of glass stop- 
cocks. As in the case of their glass 
counterparts, these valves opened 
or closed by means of a 90° handle 
movement. Plastic plug valves can 
be used to throttle liquid flow, but 
are not suitable for pressures above 
5 psi. 

Plug valves have been machined 
from saran, unplasticized polyvinyl 
chloride, polyethylene, styrene rub- 
ber plastic and cast thermosetting 
plastics. A 3 in. saran and poly- 
vinyl chloride plug valve is shown 
in Fig. 3. 

Silitone greases and dispersions 
of polyfluorocarbons have been used 
successfully as lubricants for plug 
valves. While the plastic material 
itself may be completely resistant 
to the fluid, some lubricants may 
be attacked and contaminate the 
liquid in the pipeline. 

As might be anticipated, an all- 
plastic polyfluorocarbon valve does 
not require any lubricant. However, 
because of the high cost of this 
product, it has been customary to 
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Dimensions of diaphragm valves 


use it as a liner in metal plug 
valves. Valves of this type do not 


_ Stick even at pressures as high as 


800 psi. and operate satisfactorily at 
temperatures as high as 350 F. 

In addition to its application as 
a valve liner, polytetrafluoroethy- 
lene or mixtures of this plastic and 
asbestos have been used for valve 
packing and seats. 

Polyfluorocarbon packing and 
seats have also been used in porce- 
lain and stoneware valves. It is 
customary to armor these valves 
with glass fabric-reinforced epoxy 
resins to increase their resistance 
to mechanical damage. 

Globe Valves—First thermoplas- 
eo valves were machined 

molded blocks of unplasti- 
cized polyvinyl chloride. Similar 
techniques have been used with 
polyethylene, saran and styrene rub- 
ber plastics. In recent years, this 
type valve has been produced 
through the use of machining and 
welding techniques. 

Because of multiple changes in 
the direction of fluid flow, consid- 
erable turbulence is developed. 
There is also a relatively high pres- 
sure drop, and this type valve 
should not be used with slurries 
or liquids containing undissolved 
solids. In spite of the disadvan- 
tages inherent in globe valve de- 
sign, most plastic valves in the fu- 
ture will probably be variations of 
standard globe valves. 


Globe valves have been fabri- 
cated from saran, polyethylene, 
styrene rubber plastics and unplasti- 
cized polyvinyl chloride. These 
valves (which are available in this 
country in sizes up to 2 in.) have 
dimensions as shown in the table. 
Valves of this type should not be 
used with pressures greater than 
50 psi. nor at temperatures above 
150 F. As shown in Fig. 6, plastic 
globe valves can also be fabricated 
from plastic pipe. 


Maximum Working Pressures, Psi. 


(Saunders’s Type, Molded 
Plastic Bodies) 


Diaphragm Valves—Unitike. .the 


plastic valves discussed previously, 
pinch clamp valves require a flexible 
tubing and have no metal counter- 
part. This principle has been used 
to produce the well known dia- 
phragm valve commonly referred 
to as the Saunder’s type valve. 
This valve has many variations. 
The bottom is usually metal and 
the diaphragm is always made from 
flexible plastic or rubber. The body 
may be either metal or plastic. The 
valve shown in Fig. 12 has an 
alloy body and a polyfluorocarbon 
diaphragm. An all-plastic Saunder’s 
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SANITARY PUMPS 
Designed for the non-agitating, efficient 
pumping of milk, food products such as 
diced carrots, cream style corn, tomatoes, 
applesauce, relish and beverage. Also used in 
breweries and for the pumping of drugs 
and chemicals in solution. Available in type 
304 and 316 stainless steel and nickel alloy. 


INDUSTRIAL PUMPS 
Designed for pumping latex, water, brine, 
light oils, chemicals, paints, brewery products 
and liquids in the food processing field where lines 
are of |.P.S. type.’ This model offers quick 
disassembly features for ease in cleaning. 
Available in type 304 and 316 stainless steel, 
bronze and cast iron. “PUMP KING" SERIES 
Designed for very efficient operation at 
1800 and 3600 RPM, and especially where high 
speeds are required, through heaters, coolers, 
filters, clarifiers, etc. The 3600 RPM model is 
especially applicable in the dairy industry where 
high head and low capacity are essential 
and for handling low and medium viscosity 
liquids in the food processing industry. 
Available in both sanitary and 
industrial types. 


These efficient Tri-Clover 


pump any pre i that will flow to them... 


ANY product that will flow to them can 
be handled efficiently and economically 
with Tri-Clover non-agitating centrifugal 
pumps. Illustrated are just three of the 
many Tri-Clover pump models used ex- 
tensively in food processing, brewing and 
bottling, chemical process and general 
industrial applications. Pumps are avail- 
able in stainless steel, nickel alloy, bronze 
and cast iron. 

Designed for efficient liquid trans- 
mission and low cost maintenance, these 
pumps have many exclusive features, 
among which are—patented screw type 
impellers with quick-acting impeller clips, 
lightweight heads with a minimum of 
parts, casing construction permitting fast, 
easy assembly or disassembly—and a wide 
choice of seals for various applications, 


including inert carbon rotary seals for 
sanitary application, packing gland seals, 
water cooled seals and seals for latex 
handling. 

Tri-Clover’s exclusive developments are 
the result of many years of specialized 
engineering experience and thorough 
knowledge of liquid handling. Let our 
engineering staff work with you in solving 
your pumping problems. 


See your nearest TRI-CLOVER DISTRIBUTOR 
EXPORT DEPT., 8 So. Michigan, CHICAGO, U.S.A. 


Tni-Clauer Division 


Kenosha Wisconsin 


SEND FOR THE TRI-CLOVER PUMP CATALOG — 
One of the most complete, useful pump catalogs 
ever compiled. Contains engineering data on all 
types of pump applications. Write for your copy 
of Catalog 253 today. 
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CORROSION FORUM .. 


type valve fabricated from polyethy- 
lene is shown in Fig. 11. 

Non-plastic bodies have been 
cast from iron, stainless _ steel, 
Monel, nickel, Hastelloy B and 
C, lead, aluminum, tin and many 
alloys. Cast iron bodies have been 
lined with soft rubbed, neoprene, 
glass, vitreous enamel, porcelain, 
zinc, backed phenolic, saran rubber, 
saran, polyethylene, polyfluorocar- 
bon polymers and various protective 
coatings. Bodies have also been 
cast from asbestos-filled phenolics 
and furan plastics. Bodies have 
been molded from saran, styrene 
rubber plastic and _ unplasticized 
polyvinyl chloride. 

Diaphragms have been  con- 
structed from natural rubber, neo- 
prene, butyl rubber, acrylonitrile 
rubber, saran rubber, styrene rub- 
ber, plasticized polyvinyl chloride, 
polyethylene, polyvinyl alcohol and 
polyfluorocarbon polymers. 
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land, H. S. Cheney 





NEXT MONTH: 
VERSATILE NEW ALLOY 


A new nickel alloy developed by In- 
ternational Nickel Co., that has as its 
outstanding characteristic the ability to 
resist both severe oxidizing conditions 
and severe reducing conditions, will be 
described in next month’s Corrosion 
Forum. Called Nionel, its composition 
is comparable to that of the 20 alloy, 
being approximately the same in chro- 
mium but somewhat higher in nickel. 
It is available in a variety of wrought 
forms. 











‘Type I polyvinyl chloride may be crushed in a vise without cracking.—(Fig. 14) 
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The first 2 steps to eliminate 


US 7. FUMES 


Pick out your dust or fumes in this 
chart of particle sizes to determine 
the type of P-A Scrubber to be used 





-_ 


bo SMOKE 





Phone LO 4-9400 

or write our P-A 

Sales Dept. for further 
information, and ask for 

our Bulletin M102 on 
Pease-Anthony Gas Scrubber 
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CHEMICAL CONSTRUCTION CORPORATION 
A Unit of American Cyanamid Company 
525 WEST 43rd STREET, NEW YORK 36, N. Y. 


Technical Representatives Throughout the World 
Cable Address: CHEMICONST, N.Y. 
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CHEMICO SCRUBBER 


RANGE OF SIZES 


“BIGGER” 


You have a large range tee 
of pipe sizes to work with Tubing 
in Inco Nickel Alloys 
and up to 94% in. O.D. 
in extruded tubing. 


¥e" tos” IPS) 


Seamless 
- Sched. 5-10-40-80 
Pipe Me" to6" IPS f 5 


Seamless and ” » 
Condenser or eGN' 


Tubing ¥4" to 6” OD 


0.025” to 0.500” 
0.035” to 0.259” 


2¥2” to 9%" OD 
2%" to 842" OD 


%” to %” 
%” to %” 


0.012” to 0.625” 0.0015” to 0.010” 


For IPS ¥%” to 6” 
For IPS V2” to 12” 


Fittings 
*A: Monel, Nickel B: Inconel, incoloy, Nionel 





“smaller” 


Unusually small sizes 
available, too. The tube, 
world’s smallest, shown 
here in comparison with 
a fly wing was drawn by 
Superior Tube Co. from 
Inco Nickel. 


Tink. BURSTING PRESSURES* ws.) 
0D ID Nickel Monel Inconel 
“STRONGER” “840” 674" 10,870 13,840 


1.315” 1.097” 9,120 11,610 
Given Inco Nickel Alloy —_— ie i oe 
strength and corrosion aye arma vara ned 
resistance, you can often 4.500” 4.260" 2935 3,740 
use thin, light, low-cost 

Schedule 10 piping. 


in terms of 


Consider your piping. Consider the 
corrosives it handles . . . the special con- 
ditions of temperature, pressure, product 


*Data base: Annealed pipe (Min.tensile strength, 
p.s.i.: Nickel, 55,000; Monel, 70,000; Inconel, 
80,000), and for temp. up to 500°F. When esti- 
mating safe operating pressures, apply safety 


Think ore 


Inconel and Incoloy take 
you way up the tempera- 
ture scale . . . provide 
protection against corro- 
sion and high-tempera- 
ture deterioration. These 
Incoloy burners in a gas 
reformer operate at tem- 
peratures up to 1700°F. 


sé purer” 


To hold metallic pick-up 
way down, many proc- 
essors use nickel...as in 
this patented caustic 
cooler used in rayon, 
soap and similar plants 
... as used in food ma- 
chinery, too. 
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factors customary for particular service. 


purity. Consider its fabrication . . . sizes, 
forming, joining. 


In all these areas, Inco Nickel Alloy 
pipe and tubing give you sweeping design 
latitude. 


Alloys? For reducing environments, 
you have Monel. For outstanding product 
purity, Nickel. For very high tempera- 
tures and tough stress-corrosion condi- 
tions, Inconel or Incoloy. For other needs, 
other Inco Nickel Alloys. 


Now comes Nionel . . . Inco’s latest 
development. Nionel is a new nickel- 
chromium alloy containing molybdenum 
and copper. It resists severe corrosives ... 
certain hot acids, many oxidizing chemi- 
cals, most organic acids. 


Nionel and the other Inco alloys resist 
broad groups of corrosives. They are 


Anco, Nickel Alloys 


TRADE MARK 
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Inco 


particularly useful for heat exchangers 
and other equipment where there is one 
corrosive outside, another inside (as 
when using chloride-containing cooling 
waters). 


Fabrication? You can design with a 
free hand. Bending, cutting, threading 
are no problems. You have good welding 
properties, and welding fittings are readi- 
ly available. As for sizes, see the list top 
left. 


But that’s not all. Notice the possibili- 
ties for light-weight, thin-wall, low-cost 
construction in the figures on bursting 
strengths given above left for Schedule 
10 piping. 

No question about it. When you want 
piping to resist corrosives, it pays to 
think in terms of Inco Nickel Alloy pipe 
and tubing. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


MONEL® « “’R’'@® MONEL ¢ ’K”"@® MONEL « “KR’’@ MONEL 
“'S'@® MONEL ¢ INCONEL® ¢ INCONEL “X”® 
INCONEL “W"® ¢ INCOLOY® ° NIMONIC® Alloys 
NICKEL ¢ LOW CARBON NICKEL ¢ DURANICKEL® 
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Thnk. FASTER’ 


Want faster heat transfer? Inco 
Nickel Alloys resist scale, often pass 
heat faster than materials of higher 
conductivity. Nickel does both. 


Two ways to activate your thinking 


One Equip yourself with complete 
information on the properties, and 
fabrication of Inco Nickel Alloy 
pipe and tubing. Write Inco for 
Technical Bulletin T-17. 


Two Get acquaint- 
ed with your Inco 
distributor. He’s 
easy to contact under 


“The international Nickel 
Company”’ in 


Thomas’ McRae’s 


Register Blue Book 


\ 


pipe and tubing to resist corrosives 


» 


Tink. “TOUGHER” 


Inco Nickel Alloys take high pres- 
sures and temperatures in their 
stride. These Inconel coils were de- 
signed to operate at 3500 p.s.i., 600°F. 


Thnk” EASIER” 
With fittings like Flowline (Weld- 


ing Fittings Corporation, New Castle, 
Pa.), system assembly is a snap. 
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New Wrinkle in Gaseous Diffusion 


The combined action of molecular effusion and 


thermal diffusion is responsible for the effective separa- 


tion of gases in this new diffusion process. 


Combine molecular effusion 
with thermal diffusion and you 
have the crux of this new diffusion 
process for separating gases. 

How does it work? Here’s a 
typical application—the recovery of 
hydrogen from the off-gases of a 
furnace carbon black plant. 

Cooled flue gas, free of suspended 
carbon black particles, feeds to a 
battery of diffusion cells containing 
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porous membranes—e.g. unglazed 
porcelain, fine mesh wire, thin- 
walled perforated metal plate. Each 
cell membrane is cylindrical and 
surrounded by a pair of gas-tight 
cylinders. 

> Molecular Effusion—Steam feeds 
into the outer annulus of each cell, 
through external pipes and into the 
inner annulus. It exits with gas 
which has diffused into it. Undif- 


fused gas flows to the next higher 
cell in the battery. 

Hydrogen diffuses through the 
cell membrane at a rate which is 
(28/2)** or 3.74 times that of car- 
bon monoxide, (44/2)°* or 4.69 
times that of carbon dioxide, 
(18/2)°* or 3 times that of water 
vapor. Thus the battery of cells, 
operating on the principle of mole- 
cular effusion, provide considerable 
gas separation. 
> Thermal Diffusion—For more 
complete separation, thermal diffu- 
sion picks up where molecular 
effusion leaves off. 

The inner gas-tight cylinder of 
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Klinger ‘““K’’ Type Reflex Level Gages have 
the following outstanding advantages : — 












































































































































































































































Single row of tightening bolts. 
Body free from distortion. 
Glass easily removed. 

Gage body turnable, free to 
expand, and easily removed. 


















































The ‘*K’”’ Type 
Gage is made ina 
wide variety of sizes | 
and any number of 5 

and any number of i, | REFLEX LEVEL GAGES 
bined to provide 

level indicators of 
any length. 











Write for the Klinger Master Catalog which 
describes the complete range of Klinger products. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 
Cables: Klingerit Agents throughout the world Telephone: Foots Cray 3022 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS ; KLINGER LEVEL INDICATORS; RINGS AND 
SEALS. IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A, 
JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 
5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA %, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 
Telephone: WILBANK 3181 Cable: ROBCO Telephone: HOBOKEN 2-7915 Cable: KLINGDALE 


Brenches et: SYDNEY. HALIFAX, OTTAWA, TORONTO. HAMILTON, 
WINNIPEG, ‘EDMONTON. VANCOUVER, QUEBEC CITY. Distributors and Agents in principal cities. 


C/2/55/6 
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TOMORROW'S TECHNOLOGY .. . 


each cell is heated—by high-tem- 
perature steam—to 600-700 C. The 
large temperature gradient set up 
across the porous membrane directs 
low-molecular weight gas (hydro- 
gen) toward the hot area, increasing 
the rate of hydrogen diffusion. 
Steam also acts as a carrier for the 
removal of diffused gas—to prevent 
the build-up of high gas concentra- 
tions which might interfere with 
diffusion through the membrane. 
Cooled exit gas from each cell 


passes through a condenser, into a 
separator from which condensed 
steam is remoyed. Uncondensed 
gases exit from’ the top of the sepa- 
rator, flow into the feed line, then 
enter the next lower cell. 

Hydrogén gas (product) accumu- 
lates at and exits from the bottom 
of the battery. Other gases pass up 
through the battery and exhaust to 
the stack—U. S. 2,699,836 by 
Hugh M. Barton, Jr. to Phillips 
Petroleum Co. 





Core of 
rotating liquid 


-Inner 
vortex 
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New Approach to Solids Separation 


Sharper fractionation results from the axial in- 


troduction of solids into a cyclone separator. 


A switch in introducing solids 
into a cyclone separator is the key 
to sharper fractionation of solids, 
says Stamicarbon N. V. In its im- 
proved separator, solids feed in 
axially (rather than tangentially) at 
the top. But liquid feeds in tangen- 
tially~-in the conventional manner. 

The result: displacement of solid 





particles—in radial direction—is the 
reverse of conventional operation. 
That is, particles of low settling rate 
remain in the fluid core while 
particles of high settling rate are 
thrown out—by centrifugal force— 
toward the liquid’s circumference. 
(In conventional operation, tangen- 
tial introduction of solids causes 


particles of high settling rate to re- 
main in the circumference of the 
liquid; those of low settling rate 
drift toward the core.) 

> Typical Example—Let’s take a 
look at one of several separators 
which put this innovation to work: 

As shown above (right), liquid 
enters the conical cyclone through 
a tangential feed line; solids feed 
into the center: A short pipe or 
vortex finder separates the inner 
and outer vortices. 

The rotational speed in the cen- 
ter of the cyclone becomes so great 
that an air-filled core forms—ex- 
tending from the base outlet to the 
top outlet. To prevent the mixture 
from escaping through the bottom, 
the cyclone is usually inclined at an 
angle to the vertical. (This precau- 
tion need not be taken if the 
cyclone is cylindrical. For in 
cylindrical cyclones, the top open- 
ing is not in the separator’s axis, 
but in the periphery. And there’s 
no fear that the axially supplied 
mixture will fall out of the cyclone.) 

Due to high speeds developed 
and the correspondingly great forces 
acting on the solids, gravity plays 
no part in the separation.—U. S. 
2,700,468 by Freerck Jan Fontein 
to Stamicarbon N. V. 


Fractionating Fatty 
Acid Monoglycerides 


Contrary to general belief, fatty 
acid glycerides—i.e. the more un- 
saturated monoglycerides — form 
crystalline urea complexes. And 
Shell Development Co. makes use 
of this principle to: 

¢ Separate monoglyceride mix- 
tures into their saturated and un- 
saturated components. 

e Make available those mono- 
glycerides (with two or more double 
bonds) which have the drying char- 
acteristics desirable in alkyd resin 
manufacture. 

Briefly, the process involves the 





To get any patents, order from 
the Commissioner of Patents, 
Washington 25, D. C. Each 
patent costs 25 cents. 
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TRUE CONTROL BEGINS WITH ANALYSIS... 


NATURAL GAS 


DEETHANIZER 


NATURAL 


GASOLINE 


TRI-NONS Up Efficiency in Light Hydrocarbon Separations 


It is simple to produce high product purity 
in light hydrocarbon separations, but only 
at the expense of percent recovery, or to 
obtain 100 percent recovery at a sacrifice 
of purity. But operating profit depends upon 
the ability to obtain a maximum of both 
product purity and percent recovery. Close 
control of the process environment: tem- 
perature, pressure, flow rate, is not sufficient 
since environmental controls do not give any 
indication of stream composition. 

The best way to insure maximum returns 
for both is to analyze continuously the sepa- 
rator tower overhead and bottoms. 

Tri-NON Analyzers installed at critical 
points in the process, as indicated in the 
above diagram, monitor the concentration 

of the important components. 


Analyzer 1 measures the concentration of 
hydrocarbons heavier than methane in the 
absorber overhead to check absorber effi- 
ciency. Analyzers 2a and 2b indicate ethane 
purity and ethane loss in the bottoms. The 
remaining analyzers perform the same func- 
tions on the other towers. The data provided 
permit operation at the most profitable level 
at all times. 

In light hydrocarbon separation as well 
as in practically all other chemical process- 
ing—True Control Begins with Analysis. 
Perkin-Elmer’s continuous infrared an- 
alyzers can provide the ANALYTICAL 
CONTROL essential for most profitable op- 
eration. Perkin-Elmer engineers can show 
you how analytical control can be applied 


to your process. 
*TM The Perkin-Elmer Corp. 


THE PERKIN-ELMER CORPORATION 
830 Main Avenue, Nerwalk, Conn. 
Both the TRI-NON and 
BICHROMATOR Analyzer 
continuously record the 
concentration of any 
desired stream com- 
ponent. Each is sensitized 
and adjusted to specific 
plant conditions before 


shipping. 


Gentlemen: 
(J Send information on the application of infrared analytical con- 
trol to the following process problem: 


ee Bee O00 ak op oom oy” 


PERKIN W ELMER —Pirst In ANALYTICAL CONTROL 
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TOMORROW'S TECHNOLOGY ... 


(1) conversion of naturally occur- 
ring mixtures of triglycerides to the 
monoglycerides, (2) reaction of the 
monoglycerides with an alcoholic 
urea solution, (3) formation of urea 
complexes with the more saturated 
fatty acid monoglycerides. 

Numerous examples, cited in the 
patent, describe how the fractiona- 
tion is carried out.—U. S. 2,700,036 
by Theodore F. Bradley, Albert C. 
Mueller and Edward C. Shokal to 
Shell Development Co. 


Ketone Addition Makes 
For Better Detergents 


In the dark when it comes to pre- 
paring detergent sulfonates which 
are free of unreacted saturated hy- 
drocarbons and have better wetting 
properties? Here’s a process which 
may shed some light on the subject. 

According to the inventor, the 
extraction of unreacted hydrocar- 
bons is facilitated by the addition 
of a water-soluble ketone to the 
sulfonation product’s alkali salt. 

This is how it’s done. Hvdro- 
carbon feed (a mixture of C,-C,,) 
and sulfonating agent (sulfuric, 
fuming sulfuric, aceto-sulfuric or 
chlorosulfonic acids) are reacted— 
below 45 C.—in a sulfonating zone. 
The ratio of sulfonating agent to 
feed varies from 1.3 to 1:1, depend- 
ing upon the amount of unsatu- 
rated hydrocarbon in the feed. 
>» Base-Ketone Added—Sulfonated 
oils (containing unreacted saturated 
and unsaturated hydrocarbons) are 
then reacted with an aqueous solu- 
tion of base and ketone—to neutral- 
ize the oils and convert them to 
their corresponding salts. A varicty 
of inorganic and organic bases can 
be used. Preferred ketones are ace- 
tone and/or methyl ethyl ketone 
(10-60 volume %). 
> Extracting Impurities—Once the 
oils and base-ketone solution are 
thoroughly mixed, a light hydro- 
carbon is added to extract unre- 
acted material. Or, if preferred, the 
oils can be neutralized with base, 
then agitated with a mixture of 
water-soluble ketone and light hy- 
drocarbon. 

After the addition of extracting 
solvent, the mixture goes to a sepa- 
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rator. Here two layers form—the 
upper, oil; the lower, aqueous. The 
upper layer (solvent and unreacted 
hydrocarbons) is withdrawn for 
further processing. The lower layer 
(aqueous solution of water-soluble 
salts of the sulfonation product plus 
ketone) goes to a stripper. 

Ketone leaves the stripper as 
overhead. Purified salt solution, 
withdrawn as bottoms, can be 
stored or spray dried—to recover 
solid detergent. 

Several detailed examples of the 
process are cited in the patent.— 
U. S. 2,700,052 by George P. Lauer 
to The M. W. Kellogg Co. 


New Device Collects 
Atmospheric Pollutants 


The mounting interest of munic- 
ipal and civic organizations in 
factors influencing atmospheric 
contamination has given impetus to 
the development of tools for solv- 
ing air pollution problems. 


One of the newest of these is a 
device which collects and segregates 
solids or gases—two primary atmos- 
pheric cuutaminants—according to 
the wind’s velocity and direction. 
> Simple Turntable—Basically the 
device consists of an outer shell- 
type housing, a number of collect- 
ing jars mounted on a rotating plat- 
form, fins which align with the 
wind direction and flap valves 
which open only when the wind 
velocity exceeds a preset value. 

The apparatus is usually left un- 
touched for a period of thirty days. 
Jars are partially filled with water so 
that any solids collected in them 
will be retained. At the end of the 
thirty-day period, the housing and 
jars are removed. Solids collected 
are weighed and analyzed. 

The collector can also be used to 
sample gases in the atmosphere.— 
U. S. 2,699,679 by Hamnett P. 
Munger to The Battelle Develop- 
ment Corp. 
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Novel Valve Regulates Solids Flow 


Compensation for crosion is the 
highlight of this new slide valve 
design. For, as one area of the valve 
slide becomes eroded, the slide can 
be moved to a new position so that 
an uneroded surface is exposed. 

As shown, the valve consists of a 
square orifice plate containing three 
orifices. The plate is directly above 
the valve slide. 

As the edge of the valve slide 


wears away, the slide is simply 


moved forward—to compensate for 
the erosion. And when erosion of 
the slide is such that it creates an 
opening in the slide equal to the 
size of the first orifice, the slide 
begins to close the second orifice. 

Further movement of the slide 
therefore makes it possible to con- 
tinue to regulate the flow of solids. 
—U. S. 2,696,362 by Lester M. 
Craig and Cecil D. Bush to Stand- 
ard Oil Development Co. 
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5 At left—two of four 
No. 5 Turba-Film 
Evaporators at 
Allied Chemical & 
Dye’s South Point, 
Ohio, works. 


Abrasive fertilizer slurry is rough test of 


TURBA-FILM EVAPORATORS 


Four Rodney Hunt No. 5 Turba-Film Evaporators working under 
the most difficult conditions are used in the production of Arcadian 
12-12-12, a new and highly efficient chemical fertilizer manufactured 
by Allied Chemical & Dye Corporation. 

The fertilizer is made at Allied’s South Point, Ohio, plant. The 
various chemical ingredients are mixed to form a slurry which must 
then be reduced to uniform granules of low moisture content. Turba- 
Film evaporators were found capable of reducing moisture content 
from approximately 20% to 6% at high production rates. 

Although the evaporation takes place at high temperature and 
under exceedingly abrasive conditions, the four Turba-Film Evapo- 
rators handle the entire capacity of the company’s production line. 


If you have a problem of moisture or solvent removal from liquids, 
pastes, or slurries, write to Rodney Hunt for information on the effi- 
cient Turba-Film Evaporator and the Rodney Hunt-Luwa Spray Dryer. 


e MANUFACTURING 
ROPNEY HUNT MACHINE CO. ENGINEERS 
31 VALE ST., ORANGE, MASSACHUSETTS, U.S.A. SINCE 1840 
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Your Checklist of New Equipment Patents 


Operation . .. About... 


Adsorption. 
adsorption of aromatic hydrocarbons 

Apparatus for synthesis of organic cpds... . 

Apparatus for contacting vapors with Guidined 
solids 

Hot-air swept mills 

Gyratory crusher 

Lightweight fractionating tray 

Device for determining the level of a volatile 
liquid in a vaporizer 

Fractionating cetumn 

Drying by atomization 

Continuous multi-stage countercurrent extrac- 
tion of liquids with a solvent 

Molding machine 

Injection molding of foamed latex 

Pulp-circulating vacuum filter 

Diatomaceous earth filter aid 

Pebble heat exchanger 

Gas-fiow measuring device 

Direct-reading viscometer 

Electrical precipitator 


Chemical reaction. . 


Crushing and grinding 


Distillation 


Extrusion and molding 


Filtration 


Recirculating cleaning air in a precipitator 
Drum separator for beneficiating minerals 
Cyclone-type separator 

Sink-float separation 


Solid-solid separation... .... 


Preparation and use of adsorbent material for 


Gilbert Manufacturing Co., Inc 


Patent No. 
2,700,061 


Inventor or Assignee . . 
Phillips Petroleum Co.. . 


2, 699 , 988 
2,700, 641 


Ey lg IIE TOs 0 5c oc ccccncceaseess’ 
Shell Development Co 

Riley Stoker Corp 2,699, 898 
Samuel W. Traylor, Jr 

Socony Vacur:m Oil Co. 

L’Air Liquide 


2,701,710 
2,699, 822 
2,701,753 


Air Products, Inc 
Josef Jehlicka 


2,699,574 
The Firestone Tire & Rubber Co 2,700,178 
William H. Kelsey 

Great Lakes Carbon Corp 

Phillips Petroleum Co. 


Hans Geh 
Sec. of the Navy 
Eee aS. «5 dae eb wae s Nb b> 00 Wh 


2,701, 622 
2,700,456 
2,701,056 
2,701,058 


The Air Preheater Corp 
Western Machinery Corp 
Thomas R. Morton 
Stamicarbon N. V 


..- And New Process Patents 


Process... 

Curing synthetic drying oils 
Refining glyceride press steamings 
Gasification of carbonaceous solids 
Natural gas substitute from gas oil 
Hydrogen manufacture 

Fractional separation of air. . . 
Chlorine purification 

Manufacture of acetylene. 


Product. . . 
Fats and oils 


Distillation of high-boiling hydrocarbons 

Fluidized distillation of oil shale 

Aromatics from petroleum via combination 
cracking process 

Separation of p-xylene by crystallization 

Phosphoric acid production 

Production of titanium tetrachloride 

Acetals from acid halides 

Recovery of perfluorocarbon epds 

Producing p-xylene by chilling 

Chlorinating methyl aromatic cpds 

Chlorination of ethylene polymers 

Ethyl alcohol purification. 

Maleic acid dehydration 

Preparation of toluic acids 

Benzoy! fluoride preparation 

Crystallization of pentaerythritol 

Benzene hexachloride production 

Polyviny! alcohol production 

Manufacturing monoacy] acety! cpds. of primary 
amines P 

Aqueous hydrolysis of flavanone glycosides... . 

Producing organometallic cpds 

Isolating amino acids 

Preparation of ethylene sulfonamides. 

Production of guanidine thiocyanate 

Recovering paranitrochlorobenzene 

Separating organic cpds. by adduct formation. . 

Disproportionation of mono- and di-tertiary 
butylbenzenes 

Separating alcohols and other impurities from 
ketones 

Glycols and esters from partial oxidation of 
olefins 

Reclaiming unvulcanized rubber scrap 

Recovering oxygenated organic cpds.. 

Extraction of water-soluble organic acids... 

Separating oxygenated organic cpds 

Synthesis of oxygenated organics 

Start-up polymerization of acrylonitrile. 

Synthetic filament from the reaction of unsatu- 
rated cpds. with inorganic acid cpds. 

Producing rough-surfaced filaments of synthetic 
polymers 

Spinning acrylonitrile 


Inorganic chemicals 


Organic chemicals. 


Patent No. . 
2,701,780 
2,701,810 
2,700,599 
2,700,601 
2,699,986 
2,700, 282 
2,700,431 
2,701,188 & 
2,701,190 
2,700,016 
2,700,018 & 
2,701,787 
2,700,638 


Inventor or Assignee . 


Standard Oil Development Co 
A. E, Staley Mfg. Co 
Hydrocarbon Research, Inc 
Allied Chemical & D'ye Corp. 
Phillips Petroleum Co. 

The British Oxygen Co. Ltd 
Diamond Alkali Co 


2,701,266 
2,699,985 
2,701, 179- 
2,695,318 
2,695,321 
2, 695 ,323 
2,695, 873 
2,695,899 
2,696, 463 
2,696,489 
2, 696.499 
2,696, 503 
2,696, 507 
2,696,509 
2,700,035 
700 ,037 


Imperial Chemical Industries Ltd 

Industrial & Financial Assn., Inc............. 
E. I. du Pont de Nemours & Co 

Adolf C. J. Opfermann 

Phillips Petroleum Co. 

California Research Corp 

Hooker Electrochemical Co 

Farbenfabriken Bayer A. G.. 

E. I. du Pont de Nemours & Co.............. 
Monsanto Chemical Co 

Richfield Oil Corp 

E. I. du Pont de Nemours & Co. 

Heyden Chemical Corp 

Pennsylvania Salt Mfg. Co................085 
E. I. du Pont de Nemours & Co 

Ciba Ltd 2, 


2,700,047 
2,700,048 
2,700 ,054 
2,700,055 
2,700,056 
2,700,060 
2,700 , 664 
2,700, 689 


Sunkist Growers, Inc 

Farbenfabriken Bayer A. G 

The Dow Chemical Co 

Monsanto Chemical Co 

Otto Grossinsky et al 

American Cyanamid Co. 

IS ED ADB. 6 cos ccc ccteverscess 
Standard Oil Co. (Ind.).... 


Shell Development Co 2,701, 264 


Houdry Process Corp 2,701,813 
2,701, 268 
2,696,493 
2,696,494 
2,696,495 
2,696, 506 
2,693 ,462 
2,695, 834 


Dasher Rubber and Chemical Co 

Ruhrchemie A. G 

Stanolind Oil & Gas Co 

Phillips Petroleum Co. 

Standard Oil Development Co............... 
E. I. du Pont de Nemours & Co 

Shell Development Co.............0.seeeeeee 


E. I. du Pont de Nemours & Co 2,695,835 


Eastman Kodak Co. 2,697,023 
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PARTIALLY MOLDED DIAPHRAGMS 
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FULLY MOLDED DIAPHRAGMS 
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With K & M fully molded diaphragms, virtually all 
components of force are vertical. Added fo this, K & M 
gives the highest power factor (diaphragm area x tiff) 
for precise valve positioning. 


LIKES TO BE COMPARED 


Is a 
valve positioner 
always required? 


K & M provides 20-40% less positioning 

error. Often the need for a valve positioner is 
eliminated . . . because the K & M fully molded 
diaphragm gives the most constant effective 
diaphragm area. 

K & M precision’ positioning also derives from 
long ste.a travel... . lift that equals or exceeds 
any comparable valve .. . plus the highest 

power factor in the industry. 

Behind it all lies one fact: K & M Control 

Valves are not adapted to high lift, they are 
designed for it. Throughout the entire range 

of valve travel . . . positioning is accurate 

and undistorted . .. control increments are 

finer with minimized positioning error. 

Write for the K & M Valve Data Catalog, 
Bulletin CV-53. 


77th Anniversary . . . Oldest U. S. Pressure and Level 
Control Valve Manufacturer 


diaphragm control valves 


KIELEY & MUELLER, INC. 


64 GENUNG STREET, MIDDLETOWN, NEW YORK 
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MOTOR FACTS ON INDUSTRY'S 


MOST-PREFERRED “POWER PACKAGE.” 





Electrical System Fact: New fortified insula- 
tion includes exclusive Bondar, Bondite and 
Mylar* for greater protection against the tough- 


est operating conditions. 
*Du Pont registered trade-mark 


Peg etytaemnerneers ds UF ae 





' 

















has stronger insulation than any 
other motor on the market 


Meaning what? Simply that the new Westinghouse Life-Line® “A” 
motor with new fortified insulation can withstand heavier overloads and 
operate at higher temperatures than any other motor you can buy. 

Similar design advances in the mechanical and lubrication systems 
make Life-Line “A” industry’s most preferred motor. 

It takes the right combination of a// three systems—electrical, mechan- 
ical and lubrication—to build the best package of power on the market. 

Get all the facts by calling your Westinghouse sales engineer ..; 
The Man With The Facts! J-21877 


you can 6E SURE...1¢ 175 


Westinghouse 


Mechanical System Fact: New cast-iron housing on Lubrication System Fact: New “4-way sealed”, pre- 
both drip-proof and totally-enclosed types. Ventilation lubricated bearing eliminates completely the 3 main 
openings only in end brackets make the motor drip- causes of bearing failure: 1) contamination, 2) over 
proof whether mounted on floor, ceiling or wall. greasing, 3) wrong grease. 
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NEW HEATING & COOLING EQUIPMENT 
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Gas-Borne Solids Dry Fast 


With the Parry dryer wet solids are dried uni- 
formly and rapidly by turbulent gas. Already proved on 


wet coal, it works on other entrainable solids. 


Conceived originally for drying 
coal, the Parry dryer removes sur- 
face, inherent or combined mois- 
ture from many materials that 
can be entrained pneumatically. It 
does the job rapidly and safely; is 
reliable, and economical to install, 
operate and maintain. 

To remove moisture rapidly and 
efficiently requires high rates of 
heat transfer. The Parry dryer 
transfers heat rapidly by entraining 
particles turbulently in a stream of 
hot inert gas. Since the individual 
particles travel slower than the con- 
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veying media they are continually 
exposed to a rapidly changing at- 
mosphere. 

High rates of heat transfer permit 
the use of high-temperature drying 
gases without deleterious effects on 
the particles. Surface moisture is 
removed almost instantly, inherent 
moisture within seconds. 
> High Throughput—A _ typical 
dryer adapted to coal, shown above, 
can dry 51 tons per hr. of coal from 
35 to 4% moisture. Or with the 
furnace holding to the same 46 
million Btu. per hr. heat release, 


the unit will dry 93 tons per hr. 
from 20 to 4% moisture. 

A dryer with this capacity would 
have a furnace 14 ft. in dia. and 
35 ft. high; the dryer column 
would be 9 ft. in dia. and 17 ft. 
high. 
> Simpler Than It Looks—Design 
of the vertical down-fired furnace 
is simple and straightforward. Con- 
structed of mild-steel, it is cylin- 
drical and self supporting; is lined 
with rammed refractory backed by 
block insulation. Either fine coal, 
gas or oil can be burned in the 
burner mounted on top of the fur- 
nace. 

A self-supporting large-diameter 
steel pipe comprises the dryer sec- 
tion. Located within the primary 
separator the dryer does not need 
to be insulated. There is a side 
opening fitted with a screw con- 
veyor and abrasion-resistant refrac- 
tory is used where the drying gases 
enter the chamber. 

Built around the dryer column is 
the primary separator where the 
coarser solids drop out of the gas 
stream as velocity decreases. It is 
insulated externally and is equipped 
with a simple, star discharge valve. 

High efficiency cyclones for sepa- 
rating the finer particles are 
mounted inside the primary sepa- 
rators. A separate hopper collects 
the fines, discharging through a star 
feeder into the primary air line 
to the furnace, when drying coal. 
> Riding the Gas Stream—Wet sol- 
ids, such as 4 x 0 in. coal, are fed 
into the dryer through the side- 
entering screw conveyor. The 
stream of hot, inert gas entrains 
the particles and carries them up- 
ward in very turbulent flow. As the 
stream rises, temperature decreases 
due to evaporation of the moisture. 

Residence time of any particle 
in the dryer column is proportional 
to the square of the mean diameter 
of the particle. This corresponds 
approximately to the time required 
for heating the particle to remove 
the moisture. Or expressed another 
way, the larger the particle the 
longer it will be exposed to the 
drying atmosphere, insuring a uni- 


formally dry product. 
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a new line — an old name 


LaBOUR VALVES 


Any old-timer—and most newcomers— 
in the chemical industry will tell you that 
LaBOUR means rugged dependability 
in chemical service. That reputation, 
earned over more than 30 years and the 
toughest jobs the process industries had, 
is too valuable to risk. 








That’s why you know you can depend on 
LaBOUR valves, recently introduced after 
the most critical testing in laboratory and 
field. Both globe and check valves are 
available—built for chemical service, not 
just made of corrosion resistant materials. 


Ask for Bulletins H-1 and H-2. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


EaBOUR VALVES Ex 


THE LaBOUR COMPANY, INC. * ELKHART, INDIANA, U.S.A. 
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Newsworthy Equipment This Month 


New Heating & Cooling Equipment 


Entrainment 
Steam and Hot Water Generator 
Boiler Level Control 


Flowmeter Calibrator 
Thickness Gage 


New Fluids Handling Equipment 


Fabricated Valve 
Process Pumps 
High-Head Pump 
Stainless Pump 
Expansion Joints 


New Processing Equipment 
Ozone Generator 
Gas Purifiers 





New Maintenance Tools & Supplies 


Protective Coating 


New Electrical & Mechanical Equipment 


Shaft Seal ... 


See si souca itn b)a a ae ble Son es 4. 320A 


Electrical Assemblies 


Shaft Seal 


Improved Open Motors 


New Packaging & Handling Equipment 


Transfer Tank 


Filling Machine 
Multiwall Bags 
Cargo Container 


Equipment Cost Index....................... 322 


ee number is also Reader Service code a 





From the dryer column, the 
stream is directed into the primary 
separator then through the sec- 
ondary separators. Part of the gas 
discharge is vented to atmosphere. 
The remainder is recycled to dilute 
the combustion gas, cooling it from 
2,700 F. to 1,600 F. 

Recycling exhaust-gas conserves 
heat and prevents hazardous accu- 
mulation of excess oxygen in the 
system. To maintain the inert at- 
mosphere produced by recycling 
combustion products, the entire 
system is at a positive pressure. 
> Control—Automatic controls as- 
sure producing a uniformly dry 
product. If feed rate or composi- 
tion vary, the controls automati- 
cally regulate fuel and air to hold 
temperature constant in the ex- 
haust gas from the dryer.—Silver 
Engineering Works, 3309 Blake 
St., Denver 5, Colo. 306A 








For More Information... 


about any item 

in this department, 

circle its code 

number on the 

Reader Service 
Postcard inside the back cover. 











Combination Generator 


Can operate either as genera- 
tor of hot water or steam. 
Quick changeover. 


A new combination steam-hot- 
water generator provides hot water 
for basic process heating yet can 
convert to steam for cleaning and 
limited processing. 

While the 60 hp. unit is essen- 
tially a hot-water generator a few 
simple adjustments convert it to 
steam operation within seconds. On 
either steam or hot water the gen- 
erator operates completely auto. 
matically once the desired type ot 
generation is selected. 

As a hot-water generator operat- 
ing on light oil, gas or a combina- 
tion of these two fuels the Cyclo- 
therm unit generates over 2 million 
Btu. per hr. It will deliver 2,480 
gph. of hot water at 30 psi. with a 
100 deg. temperature rise. 

Delivery of steam is 2,070 Ib. 
per hr. at 15 to 200 psi. Within 
five to ten minutes of changeover, 
unit can start delivering steam. 
Operator simply shuts off the main 
hot water inlet and outlet, drops 
the water level in the boiler and 


For more details, use Reader Service Card 


switches the control panel from 
aquastat to pressuretrol control. 
Unit has dual control equipment.— 
Cyclotherm Div., U. S. Radiator 
Corp., Oswego 1, N. Y. 308A 


Level Control 


For boilers up to 250 psi. is 
float-operated twin switch. 


For use on boilers or other liquid 
level control jobs the new 92 Series 
control can: start and stop a boiler 
feed pump, interrupt current to 
burner if water drops to emergency 
level, or close alarm circuit. 

Control features repulsion mag- 
netic switching, permanent mag- 
nets are mounted with like poles 
facing each other. Other features 
include flat beryllium-copper springs 
to support the float arm and sufh- 
cient heat dissipation so that tem- 
perature at the wiring terminals 
does not exceed 167 F., the UL 
limit for 75 C wire. 

Various modifications of the 
basic design permit satisfying all 
operating needs.— McDonnell & 
Miller, Inc., 3500 North Spaulding 
Ave., Chicago 18, IIl. 308B 
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Here are the first “Consolidated-Phillips’ 
continuous process analyzers . . . units which 
provide analytical data while it’s valid, before 
variables have changed. With these two in- 
struments on stream, product quality and 
production go up . . . costs go down. You can 
install and maintain them for less, on an 
hourly basis, than a laboratory technician’s 
salary. They need no elaborate facilities, can 
operate out-of-doors, are completely explo- 
sion-proof. 

Consolidated-Phillips process analyzers have 
been proving their ability ...and dependa- 
bility... under actual plant conditions for 
several: years. Originally designed and for- 
merly manufactured by Phillips Petroleum 
Company, they are now backed by Consoli- 
dated Engineering’s nationwide service or- 
ganization . . . assurance of interruption-free 
operation for years to come. 


Consolidated Engineering 


Corporation 


process 


refractometer 
(Type 38-201) 


For monitoring or control of 
fractionating towers and stream- 
blending operations. Automatic 
control can be established through 
completion of composition- 
actuated feedback loop... or 
information can be telemetered to 
pen recorders in the refinery control 
room. SEND FOR BULLETIN 
CEC 1839-X1. 


infrared 


analyzer 
(Type 38-101) 


Handles up to five streams at a rate 
of 5 analyses per hour per stream, 
i.e., 12-minute cycle period. 
Increases fractionator capacity by 
holding product composition steady 
and minimizing operational 
fluctuations. Eliminates the time 
lag between sampling and labora- 
tory batch analysis. SEND FOR 
BULLETIN CEC 1840-X1. 


Whether your process instru- 
mentation needs are for a single 
unit or a complete analysis-and- 
control system, you'll find it 
will pay to talk to a CEC Field 
Engineer. Write us today. 


ELECTRONIC INSTRUMENTS 
FOR MEASUREMENT AND CONTROL 


300 North Sierra Madre Villa, 
Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Boston, Buffalo, Chicago,, Dallas, 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D.C. 
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NEW INSTRUMENTS & CONTROLS 


Differential refractometer 


Infrared analyzer 


New Analyzers Monitor Yield 


Four new plant analysis and con- 
trol instruments for petroleum and 
petrochemical processing are to be 
marketed shortly by Consolidated 
Engineering Corp. Developed by 
Phillips Petroleum Co. the new 
devices can control fractionation, 
blending and synthesis automati- 
cally and continuously to improve 
product vield and quality. 

Two of the instruments, the in- 
frared analyzer and the refractom- 
eter, have already been ordered into 
production. Manufacture of the 
ultraviolet analyzer and oxygen 
analyzer is expected to begin within 
a few months. 

In announcing the new line, 
Consolidated stressed design that is 
geared to plant operating needs. 
Designed for ambient temneratures 
up to 120 F. these instruments fea- 
ture simple construction to give 
maximum trouble-free service. Sys- 
tems are housed in steel bells that 
are explosion-proof in Class I, 
Group B locations. 
> Infrared Analyzer—The infrared 
analyzer measures the concentration 
of a given component in streams of 
similar composition. It accommo- 
dates from one to five unknown 
samples plus a standard. A com- 
plete cycle requires an hour. 
> Refractometer—Control of frac- 
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tionating tower operation is done 
with particular effectiveness by the 
differential refractometer. This in- 
strument compares sample compo- 
sition with that of a standard. Any 
variation from desired composition 
can be compensated automatically 
through a feedback loop. 
Blending of two liquid streams 
also can be controlled by the dif- 
ferential refractometer. 
> Ultraviolet Analyzer—The ultra- 
violet analyzer or ultraviolet absorp- 
tion spectrometer can be used, 
among other things, for analyzing 
one gas steam in a butadiene puti- 
fication unit. A specially-designed 
light modulator between the light 
source and the sample cell changes 
the mean wavelength of radiation 
striking the photocell without af- 
fecting the over-all intensity very 
much. This type of modulator en- 
hances the specificity of response 
for the instrument. 
> Oxygen Analyzer—The oxygen 
analyzer operates by measuring the 
change in color produced when 
liquid reagent reacts with oxygen. 
Range can be set to any oxygen 
value between 0-50 and 0-1,000 
ppm. Analyzer output can be tele- 
metered any reasonable distance.— 
Consolidated Engineering Corp., 
Pasadena, Calif. 310A 


Flowmeter Calibrator 


Precisely checks incremental 
weight and times of flow. 


A new flowmeter calibration sys- 
tem utilizes a standard SR-4 load 
cell to give precise weight measure- 
ments within selected times. 

A wide range of flow rates can be 
checked by measuring simultane- 
ously incremental weights and time. 

Instrument is a specially-designed 
indicator-controller. Electrical indi- 
cations of weight from the load cell 
start and stop a timer automatically. 
The cell supports the tank that 
receives liquid passing through the 
flowmeter. 

Empty-tank weight is zeroed out 
on the weight dial and any of five 
incremental weights is selected by 
turning a knob on the panel. After 
a specified quantity of liquid has 
passed through the meter the timer 
starts automatically. When the 
preset incremental weight has 
flowed through the meter the 
timer stops within 0.001 sec.— 
Baldwin - Lima-Hamilton Corp., 
Philadelphia 42, Pa. 310B 


Thickness Gage 


Measures a continuous run- 
ning strip of material. 


A recently announced Beta gage 
is designed to measure weight per 
unit area or thickness of a sheet or 
strip continuously without physical 
contact. It can be used on plastics, 
rubber, textiles and paper. 

Instrument operates by emitting 
beta rays from radio-active isotopes. 
Variation in absorption by the 
sheet material gives a measure of 
weight or thickness changes. 

Instrument has an amplifier 
cabinet with recorder, a control 
unit, and a detector head and 
radiation source. A tolerance indi- 
cator actuates a visible or audible 
warning if predetermined limits 
are exceeded. 

Controls can be set to report 
only a defect that persists beyond 
a specified period of time, or a 
sum of deviations within a given 
interval. — Curtiss-Wright Corp., 
Woodridge, N. J. 310C 
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ALLIS-CHALMERS 
Air-Quenching 
COOLER 


F IND OUT—tow Many Ways 


This Cooler Can Cut Costs for You! 





TNR AT Ci ou save up to 30% SEND FOR NEW 
on installation costs 


over comparable coolers. Pre-tested and pre-assembled, your HANDBOOK ON 
cooler is shipped to your site in two sections where it is easily . . 

installed without costly revamping of plant. Less headroom is Air-Quenching Cooler S 
required wat there are fewer costly auxiliaries. Contains valuable engineering in- 


formation on cooling that can help 
make your operations more profit- 


PNT Movable baffle in air housing above oblel Won book 
clinker bed isolates and directs hot- H 


test air to kiln. Combustion efficiency is greatly increased. 


Uniform bed of material passing 

SAVE ON POWER over grating requires only low 

pressure air. Comparatively smaller fan and motor uses only = 
about % hp-hr per barrel of clinker. Fewer auxiliaries to drive. oo maptinrencmeag 


Please send my copy of Air- 
Quenching Cooler Bulletin 


Simplified design and 07B7869. 
SAVE ON MAINTENANCE sanall nanther of parts 


require little attention. Low upkeep cost. Lubrication is re- Nome 
quired only on drive mechanism. Only four grease fittings. Hor- — 
izontal grate system insures smooth flowing bed of material 
and high efficiency cooling throughout. There is little or no wear — 
on grates or grate warpage. Maintenance is only about 1/10 Address 
cent per barrel of clinker. , Noe 
1S-CHALIAERS 


ALLIS-CHALMERS 
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NEW FLUIDS HANDLING EQUIPMENT 


Valve 


For 150-lb. service is light- 
weight, quick-acting and seat- 
less. 


Featuring lightweight, fabricated 
construction the New Hemco valve 
provides full flow with minimum 
pressure drop, turbulence and aera- 
tion. It is claimed to include and 
improve upon the ruggedness and 
simplicity of the gate valve, clean- 


liness of the plug valve and the ~ 


flow characteristics of the gate valve. 

Valve has a rising and falling 
plug that terminates in an O-ring 
sock. Except when the plug is ro- 
tated to raise it, upstream pressure 
seals the plug against the walls of 
the flow channel where it changes 
direction. An O-ring on the upper 
part of the plug in the stem section 
prevents leakage out of the system. 

Valve can be furnished for 
threaded, flanged, or welded con- 
nections. There is a wide choice of 


body metals and O-ring compounds 


to satisfy most process needs.— 
The Hurt Corp., 997 South Mar- 
engo, Pasadena, Calif. 312A 


Process Pumps 


Built to handle the most se- 
vere pumping duty. 


A completely new line of heavy- 
duty chemical process pumps fea- 
tures simple, sturdy and versatile 
construction. This series H line is 
built for high heads and low ca- 
pacities as well as for routine trans- 
fer services. 

A large shaft and heavy bearings 
allow only minimum shaft deflec- 


tion. Suction and discharge are 
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integral with the casing. When a 
spacer coupling is used, the entire 
pump, except the casing, can be 
removed from the line without dis- 
turbing the piping. ; 
Minimum parts inventory results 
from the flexibility of the adaptor 
and the bearing housing. Each 
adaptor accommodates several pump 
sizes. The entire range of sizes re- 
quires just three bearing housings. 
Series H pumps are available in 
standard Durco corrosion-resisting 
alloys including Durimet 20, Chlori- 
met 2, Chlorimet 3, and in stainless 
and other materials —The Duriron 
Co., Inc., Davton 1, Ohio. 312B 


High-Head Pump 


Guaranteed not to leak at 
heads up to 150 ft. 


The latest addition to the Chem- 
pump line of canned-rotor pumps 
is a 14-hp. unit guaranteed to pump 
up to 53 gpm. at 150 ft. head with- 
out leaking. This standard model 
CFH unit handles corrosive, explo- 
sive and similar difficult fluids at 
temperatures up to 450 F. and pres- 
sures to 300 psi. 

Chempump seal-less centrifugals 
have pump and motor combined 
within a single compact unit. Fluid 
handled circulates through the rotor 
chamber of the motor to cool it 
and lubricate the bearings. 

The CFH series is built in cast 
iron, 316 stainless steel, monel or 
Carpenter-20.—Chempump Corp., 
Station D, 1300 East Mermaid 
Lane, Philadelphia 18, Pa. 312C 


Stainless Pump 


Fitted with Teflon-ceramic 
seal that resists corrosion and 
abrasion. 


Adoption of a new Teflon- 
ceramic seal has greatly broadened 
application of the Eco pump on 
corrosive liquids and slurries. On a 
recent test diatomaceous earth slurry 
was handled continuously for more 
than 20 weeks without damaging 
the seal, although much of the im- 
peller was worn away. 


New gland is dimensionally iden- 
tical and interchangeable with the 
stellite-graphitized carbon seal used 
on the standard-model pump. Prox- 
imity to the suction port keeps the 
gland under reduced pressure and 
effectively keeps foreign matter 
from working into the seal. 

It is recommended that seal be 
operated below 160 F. Higher tem- 
peratures can be tolerated briefly on 
intermittent service. — Eco Engi- 
neering Co., 12 New York Ave., 
Newark 1, N. J. 312D 


Expansion Joints 


Designed for use with trade- 
marked piping fabricated of 
special material. 


Rubber expansion joints just an- 
nounced are designed for use with 
piping and flanges made by the 
Haveg Corp. and The Duriron Co. 

These joints are made of a high- 
grade rubber compound combined 
with plies of sturdy cotton duck 
and reinforced with steel wire. 
Steel rings in the flange ends of the 
joint permit tightening of the con- 
nections without shearing the ex- 
pansion joint. 

Where oil may be present in the 
line a neoprene lining is furnished. 
If the outside of the joint also is 
in contact with oil a neoprene cover 
is added. Neoprene construction is 
used throughout if the line carries 
petroleum derivatives. On service 
harmful to rubbers a Teflon liner is 
used. 

Identified as 209 expansion joints 
these units are furnished for pipe 
sizes from 1 to 12 in. inclusive— 
The Garlock Packing Co., Palmyra, 
N. Y. 312E 
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Mississippi Chemical Corporation’s new nitric 
acid plant at Yazoo City, Mississippi, 
produces over 120 tons per day 

from a single-train unit. 


now you can have This new plant, incorporating C & I's new design, 


costs far less and is more compact than any nitric acid 
plant of similar capacity in the world. The plant has one 
reater nitric acid absorption column, one converter and a centrifugal com- 
g pressor with expander turbine. Its rated capacity is 120 
TONS PER DAY;; however, it is producing in excess of 
d - " h this figure without noticeable decrease in efficiency. The 
D Vr O uction Ww Ut plant recovers more than one half of its necessary oper- 
ating energy by utilizing tail-gas energy, thus greatly 
ey reducing operating costs. 
lower initial If you are considering nitric acid production or 
expanding your present facilities, it will pay you to con- 
. 9 sult C & I. For only C & I can supply single-train plants 
tn Ves tment capable of producing nitric acid at 120, 180, 200 and 250 
tons per day. 

C & I also designs and builds Complex Fertilizer 
Plants, Ammonium Nitrate Solutions and Solids Plants 
(Stengel Process), and Ammonium Nitrate Ammonia 

Solutions Plants. 


Specialists in : Processing Ammonia 


Tue CHEMICAL AND InpustrRIAL Corp. 


CINCINNATI 26, OHIO 
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NEW PROCESSING EQUIPMENT 


tog 


Moree 


GROUPED together, individual generators pour stream of ozone into process that calls for . . . 


Generating Ozone on Tonnage Basis 


If ozone fits into your process picture, you can 


generate your own safely and reliably with proved ozona- 


tors. They work on either air or oxygen feed. 


Ozone for oxidation now can be 
produced commercially with out- 
puts ranging from 0.1 to 10,000 Ib. 
or more per day. Model G-204 ozo- 
nator, using air feed produces 60 Ib. 
of ozone per day, or 120 Ib. per 
day using oxygen feed. Multiples 
of this unit are operating in ton- 
nage ozone plants now. 

Air discharges from the ozonator 
containing approximately 1% by 
weight ozone. With oxygen feed 
the ozone concentration is doubled. 
> Durable and Safe—There are no 
moving parts in the ozonator. Units 
will operate continuously with a life 
expectancy of at least 25 years. 
Only yearly cleaning is required. 

Ozonators are safeguarded com- 
pletely to confine the ozone and 
eliminate electrical hazards. High 
voltage parts are surrounded by 
grounded metal enclosures. Access 
openings are interlocked electrically 
or mechanically to prohibit en- 
trance without prior isolation of the 
electrical circuits involved. 
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>Simple Construction—Commer- 
cial ozone generators are con- 
structed with stainless-steel tubes 
fastened into a stainless-steel shell 
which serves as a _ cooling-water 
jacket. A special glass dielectric fits 
concentrically within each tube. 
The standard glass dielectric tube 
has electrically-conductive coating 
on the internal surface. Tube di- 
ameter is approximately 3 in.; 
each dielectric is centered precisely. 
In the annulus between the out- 


¢— Hundred of dollars /\b. daily capacity 
5 





| 


Ozone Plant! 
Estimating Costs_— 


(Includes auxiliaries, 
piping and controls) 











Air feed 
—_— a 


oe Recycled. oxygen 














“oxygen feed 
































hcl feed——Once through} 
— 
2 


3 4 5 
Daily capacity, thousands of Ibs. 


side of the glass tube and the in- 
ner surface of the stainless-steel 
tube an electric discharge takes 
place. Oxygen passing through the 
annular space is partially converted 
into ozone by the discharge. 

> Power Needs—A 15,000-v. poten- 
tial impressed across two sets of 
electrodes causes current to flow 
across the annulus in the form of 
a diffuse discharge. One set of elec- 
trodes is the stainless-steel tubes; 
the other is the electrically-conduc- 
tive coatings on the dielectric. 

To generate 1 Ib. of ozone from 
dry air at approximately 1% con- 
centration requires 8-9 kwh. If dry 
oxygen is used approximately 2% 
concentration is obtained and only 
4-44 kwh. of electrical energy are 
consumed for each pound of ozone 
produced. 
> Auxiliaries—In order to operate an 
ozonator, a source of dry air or oxy- 
gen is needed. 

For plants using air, an air filter, 
compressor, cooler and dryer are 
required. Depending upon the size 
of the ozone unit, the air filter may 
be a cartridge unit with replaceable 
element, or in larger plants, an 
electrostatic precipitator. The blow- 
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OIL, M 


tionary industria 

engine lubricant 
developed specifically 
fo meet problems pose 


by new engine designs, 
higher loads, economy fuels 


New STANODIESEL Oil M meets— 
#. - and with plenty to spare—the performance 
2 requirements imposed on diesel lubricants 
by new engine designs, higher loads and the use of 
economy fuels. It meets these requirements because, 
first of all, it is an oil refined from the finest quality base 
stocks. It thus has superior stability. Then additives 
exclusive with STANODIESEL Oil M have been blended with 

these base stocks. The additives do these things: 


INHIBIT OXIDATION. Prevent unwanted increases 
in oil viscosity. Prevent corrosion of bearings. 


PROVIDE DETERGENT-DISPERSANT ACTION. 
Keep crankcase, pistons, cylinder walls and other 
parts clean. Keep contaminants in suspension, 
prevent redeposit. 


PROVIDE ANTI-FOAM ACTION. Foaming 
tendencies of oil are controlled. Oil is suitable 
for use in hydraulic governors. 


INCREASE LUBRICITY. Wetting agent increases 
sia oil’s ability to reach and maintain a film on highly 
stressed parts. 


af 





STANODIESEL Oil M is a “‘Mil” type oil. 
Your next move? Find out how STANODIESEL Oil M 
can serve you. In the Midwest call your nearby Standard Oil 
lubrication specialist. Or contact Standard Oil Company, 
le 910 South Michigan Avenue, Chicago 80, Illinois. 


STANODIESEL OIL M 
Does these things for your engine 


I Lessens engine deposits, ring 
and cylinder wear. 


2 Lessens spark plug fouling. 


3 Lessens fuel injector and pump 
sticking resulting from engine 
depesits. 





= ‘ Se 








PROCESSING EQUIPMENT .. . 


DIELECTRIC can be removed easily from ozonator for check or repair. 


er is a rotary, positive displacement 
type, non-internally lubricated. 

After filtering, the air must be 
cooled and dried. Cooling precipi- 
tates part of the moisture from the 
air thus reducing the size of dryer 
necessary. A dryness corresponding 
to a frost point (dew point) not 
greater than minus 60 F. is recom- 
mended. Higher frost points will 
reduce output and efficiency and 
increase maintenance, 

Such dryness is obtained with ab- 
sorptive type, dual-tower dryers for 
continuous operation. Either silica 
gel or activated alumina serves as a 
dessicant. 

Where plants are to be operated 
on oxygen, the auxiliary require- 
ments depend upon the quality and 
source of the oxygen. Oxygen 
drawn from a liquefaction distilla- 
tion column at 8-10 psi. will be 
sufficiently dry to be used directly. 

However, since economic con- 
siderations usually demand recovery 
and recycle of oxygen, a blower, 
cooler and desiccant-type dryer also 
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will be required. In addition, other 
auxiliary units may be necessary to 
remove impurities picked up by the 
oxygen in process. The impurities 
themselves and the method of re- 
moval usually must be determined 
by an actual pilot plant test. 
Flectrolytic oxygen, as such, i: 
not suitable for use in an ozonator 
because small quantities of hydro- 
gen are present as an impurity. 
However, by a new process (patent 
pending) even trace amounts of 
hydrogen can be removed to make 
electrolytic oxygen suitable-——The 
Welsbach Corp., 1500 Wal]nut St., 
Philadelphia 2, Pa. 314A 
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in this department, 
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Gas Purifiers 


For production of ammonia 
synthesis gas from coke-oven 
gas. 


An exclusive agreement recently 
completed makes available through 
Air Products, Inc. all the Dutch 
State Mines know-how for produc- 
tion of ammonia synthesis gas from 
coke-oven gas. Air Products now 
offers the equipment needed for 
purification of the coke-oven gas 
before synthesis of ammonia. 

Design and manufacture of equip- 
ment for low-temperature separa- 
tion of coke-oven gas will be based 
entirely upon American chemical 
engineering practice. However, the 
equipment will incorporate all the 
process design and operating ex- 
perience developed by Dutch State 
Mines during the 25 years they 
have been engaged in the business. 
—Air Products, Inc., Allentown, 


Pa. 316A 


Partiele Separator 


Claims close size separations 
by pneumatic method. 


For classification of fine sieve and 
sub-sieve sizes the new Air Screen 
is said to offer clean-cut separations. 
It is particularly effective removing 
a small quantity of fine particles 
from coarse material. Unit can be 
operated either continuously or 
batchwise. 

Granular material is fed by grav- 
ity to a low point in the center of 
the equipment where a suction noz- 
zle picks it up. It is carried upward 
by an expanding air stream, along 
deflectors and past material-divert- 
ing passages. 

Flow is controlled to permit par- 
ticles larger than the desired cut 
to settle out for discharge through 
a side outlet. Particles smaller than 
the desired cut are carried out with 
the air stream. 

Unit can be operated as either a 
suction or pressure system. Size is 
governed largely by the proportion 
of fines in the feed.—Airborne Con- 
veyors Corp., 99 Hudson St., New 
York 13, N. Y. 316B 
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THE HEAT’S ON 
.-- and fast! 


YARWAY Impulse Steam Traps get equipment hot in 
a hurry, and keep it hot. 

As soon as steam is turned on—sSNAP—the little 
stainless steel valve opens wide, discharges conden- 
sate and air continuously until steam arrives. Then— 
SNAP—the valve shuts. Equipment reaches operating 
temperature in the shortest possible time. 

After that the little valve actually floats on the 
condensate load—maintains peak temperatures. 
Other YARWAY features: 

@ Stainless steel—body and internal parts. 

@ Good for all pressures without change of valve or seat. 
@ Low maintenance—one moving part. 

@ Easy installation—small size, light weight. 

@ Non-freezing at low temperatures. 


This little valve—only moving 
: : yt " ‘ 
@ Six standard sizes, /2'' to 2’. part in a YARWAY Impulse 


9 Steam Trap—floats on the 
Want proof of performance? Try a YARWAY conte tend, hacks coulp- 


Impulse Trap and Fine Screen Strainer FREE for msghies tay tery and eeps 
90 days in your own plant. For free trial, or free it hot! 

catalog, write... 

YARNALL-WARING COMPANY 

137 Mermaid Ave., Philadelphia 18, Pa. 


impulse 
steam trap 





OVER 1,000,000 YARWAY IMPULSE TRAPS SOLD— STOCKED BY 270 CONVENIENT INDUSTRIAL DISTRIBUTORS 
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NEW MAINTENANCE TOOLS & SUPPLIES 


Protective Coating 


Applied to concrete to avoid 
fluorine attack. 


Concrete can be protected from 
the inroads of fluorides, hydro- 
fluoric acid and hydrofluoric acid 
solutions by applying a 3-in. layer 
of Ceilcrete “B.” It’s a thermo- 
setting plastic-base surfacing with 
high density and stonelike hard- 
ness. Combined with acid resistance 
it withstands impact and abrasion. 

In many applications Ceilcrete 
“B” actually has replaced brick. 
While proving completely satis- 
factory as a replacement it has also 
reduced cost substantially —The 
Ceilcote Co., 4836 Ridge Rd., 
Cleveland, Ohio. 318A 


Inspection Tool 


Locates surface or sub-surface 
flaws in steel equipment. 


Plant maintenance inspections 
can be more effective through use 
of the SempuN magnetic flaw de- 
tector. It is a permanent magnet 
with unique ball pivots and multi- 
self-adjusting magnetic pins that 
provide good contact on any surface 
contour. 

Due to the nature of the device 
equipment can be inspected in haz- 
ardous areas without danger of fire. 
Since the permanent magnet sup- 
plies d.c. magnetic force, sub-sur- 
face as well as surface flaws are 
detected. 
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Detector is supplied complete 
with check test piece, remagnetiz- 
ing leads and plastic spray bottles 
containing the iron oxide powder 
or ink inspection mediums. Need 
for remagnetization is determined 
by inspecting the check test piece 
for its known flaws. Magnet is re- 
energized by connecting the leads 
across a 6 or 12-v. battery.—Rice- 
Peterson Sales, Inc., P. O. Box 
1114, Palo Alto, Calif. 318B 


Valve Covers 


Made of Dynel protect work- 
ers against leakage. 


Dynel covers for valves and 
flanges are claimed superior to 
heavy-metal covers both in initial 
cost and upkeep. Also, these acid- 
and caustic-resistant covers are said 
to be easier to install and store. 








For More Information... 


about any item 

in this department, 

circle its code 

number on the 

Reader Service 
Postcard inside the back cover. 





Dynel covers conform with the 
contour of valve connections. Re- 
pair work is easier; the covers can 
be unwrapped from the installation, 
laundered and reused. They are 
sufficiently strong to contain sprays 
from failure of gasket or packing on 
pressurized lines yet permit com- 
plete operating freedom of covered 
valves. 

ChemKovers are available in a 
wide range of sizes at prices ranging 
from 70¢ to $5.—Mine Safety Ap- 
pliances Co., Braddock, Thomas & 
Meade St., Pittsburgh 8, Pa. 318C 





Just pull the slide fastener and you 
can install or remove this preformed- 
plastic insulation cover in a jiffy. 
End joints or fittings ate wrapped 
tightly with plastic tape then sealed 
with a vinyl-resin coating. Protekin- 
sul is flexible, durable and highly 





Removable Plastic Cover Protects Insulation 


resistant to moisture-vapor transmis- 
sion, mold, mildew and most chem- 
icals. Available in black or colors 
in lengths up to 100 ft. to cover 
insulated pipe from 4 to 33 in. dia. 
—Miracle Adhesives Corp., 214 East 
53rd St., New York 22, N. Y. 318D 
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Cabled copper instrument tubing installed at Appalachian Electric Power Company’s Kana- 
wha River Station. You see it at the point where the cable divides for run-outs to instruments. 
Note smooth, short-radius bends. 


108,000 feet of cabled copper instrument-control tubing 
helps keep Kanawha River Power Station humming 


Hundreds of air-actuated instruments are 
an important part of the instrumentation 
control network at the 430,000-kw Kana- 
wha River Station of the Appalachian 
Electric Power Company — part of the 
American Gas and Electric System. The 
size of the plant called for instrument 
tubing runs of up to 1,000 feet — with 
tubing cabled in bundles. For econom- 
ical stranding, the tubing was needed in 
unusual lengths — without joints. To con- 
serve space, small diameter tubing was 
needed. And ability to take short-radius 
bends without pinching was necessary. 

The 108,000 feet of Anaconda Seam- 
less Copper Tubing was supplied in 
1,000-feet lengths. Outside diameter was 
only 14-inch, wall thickness only .030”. 
Shown above are typical tube bundles 
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as they near terminal connections. 
Anaconda small-bore, thin-wall tub- 
ing is available in lengths up to 2,400 
feet. It comes in long coils on reels, or 
cut to your requirements. Capillary 
tubes, restrictor tubes, Bourdon tubes, 
special shapes, and fabricated tubes and 
parts for refrigeration and air-condition- 
ing are available in many different 
alloys. These include phosphorized and 
OFHC copper, the full range of brasses, 
3,003 aluminum, nickel silvers, and cer- 
tain special alloys. For more information 
about Anaconda small-bore tubes and 
special shapes ask any district sales office, 
or write direct to The American Brass 
Company, Waterbury 20, Connecticut. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 5578 


Some of the many sizes 
and shapes of Anaconda 
Small-diameter Tubes. 


ANACONDA 


SMALL DIAMETER TUBES 





NEW ELECTRICAL & MECHANICAL EQUIPMENT 


Magnet 


“a 


x 


Q 


Retainer 
4 





<a 
Carbon ring 


Shaft Seal 


Uses magnet to hold sealing 
surfaces together. 


Longer life, lower cost and greater 
efficiency are claimed for a new 
rotary seal that prevents escape of 
fluids under pressure around a rotat- 
ing shaft. Seal uses magnetic force 
rather than bulky springs to keep 
sealing surfaces in effective contact 
when no fluid pressure exists. 

Seal has a sealing surface on 
permanently-magnetized ring which 
is secured to the housing. A second 
ring, coupled to the shaft by an 
O-ring, has a carbon-ring sealing 
member. Magnetic attraction brings 
the sealing surfaces of the two rings 
together. Pressure is distributed 
equally on the seal to maintain 
proper alignment of the faces. 

Seal is effective under pressures 
up to 3,000 psi. and temperatures 
to 500 F.—Magnetic Seal Corp., 
Higgins St., Georgiaville, R. I. 

320A 


Eleetrieal Assemblies 


Now factory fabricated for 
better electrical circuits. 


Jumpers, leads and lug assemblies 
are being factory fabricated for im- 
proved electrical _ performance. 
They are custom made to mect ex- 
acting specifications. 

Connections using these assem- 
blies have current-carrying capac- 
ity equal to the conductors. Power 
loss from deteriorating connections 
is eliminated. 

Prefabricated assemblies can be 
installed at less cost. They do not 
corrode, therefore, require no 
repair or inspection —Erico Prod- 
ucts, Inc., 2070 East 61st Place, 
Cleveland 3, Ohio. 320B 


Shaft Seal 


For side-entering mixers makes 


repairs or replacement possible ° 


under full tank pressure. 


A new mechanical shaft seal for 
side-entering mixers eliminates need 
for costly tank drainage when 
maintenance is needed. Also it pre- 
vents loss of product in case of seal 
failure. 

A secondary seal incorporated in 
the unit seals off the tank while the 
mechanical seal is being serviced. 


Thus, without inconvenience the 
mechanical seal can be repaired, 
replaced or converted to a conven- 
tional stuffing box if replacement 
parts are not immediately available 
on location. 

The Sealol-Flexibox mechanical 
shaft seal can be repaired easily in 
the field at very low cost. The two 
vital seal elements, a graphite ring 
and mating ring, can be replaced 
without disturbing the rest of the 
seal.—New England Tank & Tower 
Co., Everett, Mass. 320C 





First all-silicone-rubber insulation 
system for large motors and genera- 
tors will protect this stator for a 
2,500 hp., 2,300-v., 3,580-rpm. in- 
duction motor under extreme mois- 
ture conditions. Compounded of 
pure silicon-gum rubber and silicon 
dioxide, Silco-Flex insulation is ex- 
pected to permit wider use of semi- 





New Insulation Extends Open-Motor Usage 


protected and open-type motor 
frames in the chemical and process 
industries. Now available on large 
equipment  Silco-Flex _ insulation 
combines outstanding thermal en- 
durance and moisture resistance 
with flexibility and resilience similar 
to organic rubber. — Allis-Chalmers 
Mfg. Co., Milwaukee 1, Wis. 320D 
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Plate Any Surlace- with ALCOPL ATE* 





This 44-in. valve body (actual size) was ALCo- 
PLATED by immersion and sectioned to show 
thorough deposition of plate—even on interior 
valve seats. Photomicrograph (left) of valve seat 
illustrates ALCOPLATE’s minute coverage of metal 
irregularities, evenness of plate deposit. Your 
ALCO salesman will be happy to show you one of 
these valve bodies, and he will supply you with 
ALCOPLATE samples for your own tests. 


Complicated surfaces — impossible to electroplate 
or to clad —are corrosion-protected with ALCOPLATE 


Almost any base metal—any shape—can be thorough- 
ly plated with protective nickel by the ALCOPLATE 
process. ALCOPLATE, an electroless liquid-chemical 
plating method, bonds a uniform nickel coating to any 
surface. Coverage is complete and plate thickness, in 
normal assignments, is within 0.0003 in. of specifica- 
tion (0.003-in. thickness varies from 0.0027 to 0.0033 
in.). Even on pieces impossible to electroplate there 
are no hard-to-reach areas, no costly overplating. 
And ALCOPLATE gives the plated material better 
corrosion resistance than electroplate. In fact, it 
equals or betters the corrosion resistance of pure or 
wrought nickel. 


ALCO invites your thorough investigation: Write ALCO, Box 1065, Schenectady, New York, for a copy of the new product bulletin on ALCOPLATE 





ALCO 











formerly AMERICAN LOCOMOTIVE COMPANY 
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Here are some other advantages of ALCOPLATE: 


e Better composition than electroplate—ALCOPLATE 
is harder, has almost zero porosity at minimum 
thickness. In some services where electroplate has 
failed because of porosity, ALCOPLATE is not affected. 


e@ Excellent plate adhesion—ALCOPLATED steel spec- 
imens pulled to the yield point show no signs of 
flaking or spalling. 


e@ High abrasion resistance—Hardness is 48 Rock- 
well C and can be increased to 66 Rockwell C 
through post-plate heat treatment. 





RIX, 


or or 





NEW PACKAGING & HANDLING EQUIPMENT 


Transfer Tank 
Serves as pipeline on wheels. 


A new portable storage-transfer 
tank offers an efficient, economical 
substitute for expensive pipe-valve- 
pump systems. It is particularly 
adaptable where there are varying 
and intermittent requirements for 
heavy acids or industrial chemicals 
in different plant areas. 

As transfer tanks these units 
eliminate dangerous and cumber- 
some handling of carboys. Also 
they can serve as temporary storage 
tanks during repair or cleanout of 
permanent storage equipment. 

Tanks are available with a variety 
of sheet linings or coatings for com- 
plete protection against a wide 
range of corrosive materials. De- 
signs cover capacities from 200 gal. 
upward mounted on either skids 
or casters. — Heil Process Equip- 
ment Corp., 12901 Elmwood, 
Cleveland 11, Ohio 322A 


Filling Machine 


Fills open-mouth multiwall 
shipping sacks, is economical 
to install and maintain. 


An automatic filling machine for 
open-mouth multiwall bags com- 
bines high speed and accuracy with 
low installation and maintenance 
cost. Although functioning like 
other machines of this type it has 
exclusive controls to maintain un- 
usual accuracy at high speeds. 

Machine can handle all weights 
from 25 to 200 Ib., with an average 
variance of not more than 8 oz. 
plus or minus under ordinary pro- 
duction conditions during a full 
day’s operation. No head of mate- 
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rial is needed by the machine to 
hold this accuracy. 

With one man hanging bags the 
charging rate is 22 to 24 100-lb. 
bags per min. This rate is said to 
save packaging costs.—Kraft Bag 
Corp., 630 Fifth Ave., New York 
20, N. Y. 322B 


Multiwall Bags 


Now designed for smooth, easy 
opening. 


A new snap-open design makes 
industrial multiwall bags easier to 
use. It is said to reduce opening 
time and eliminate spillage from 
ragged openings that waste material. 
No longer is there need for knife, 
scissors, shovel or other device. 

The quick-opening device con- 
sists of a series of small perforations 
in one corner of the bag under the 
tape and near the sewing line. By 
grasping the tape at this corner and 
pulling sharply upward, an opening 


is started instantly. It can be 
stopped at any point convenient 
for controlled spout pouring, or 
continued along the entire length. 
—Hudson Pulp & Paper Corp., 
477 Madison Ave., New York, 
ie 322C 


Equipment Cost Indexes 


March 
1955 


186.2 


Dec. 
1954 


184.2 


Industry 
Avg. of all 


Process Industries 
Cement mfg. 
Chemical 
Clay products 
Se are 
| 
Paper mtg. ....... 
Petroleum ind. 
Rubber ind. 

Process ind. avg. . 


Related Industries 
Elec. power equip . . 
Mining, milling 
Refrigerating 
Steam power 


CODdONINNNO™N 
VANS 
ONwW—-wuUDN— 
©0000 ONNON 
PAWOORHRWN| 


Compiled quarterly by Marshall and Stevens, 
Inc. of IIl., Chicago, for 47 different industries. 
See Chem. Eng., Nov. 1947, pp. 124-6 for method 
of obtaining index numbers; March 1955, pp. 
178-9 for annual averages since 1913. 





In a new attack on shipping and 
handling costs Clark Equipment Co. 
has evolved this Mobilvan mobile 
warehouse. It takes advantage of 
and smoothly combines the most 
economical aspects of trucking and 
railroad transportation — provides 





For Modern Freight, Giant Unit Load 


storage as well. Fitting three to a 
railroad flatcar, two to a conven- 
tional highway trailer or one to a 
city delivery truck they can be trans- 
ferred either by a fork-lift truck or 
a straddle carrier.—Clark Equipment 


Co., Battle Creek, Mich. 322D 
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UTES 





little drip 
costs you money! 


Ona 10¢-per-gallon product, 6 CC of leak- 





age per minute costs you about 
$90 per year in unneces- 


sary product waste. 





REPLACE 
PUMP PACKING WITH 


BJ 


Eliminate unnecessary stuffingbox leakage 





A COMPLETE LINE 
OF MECHANICAL SEALS... 


BJ makes reliable high-preci- 
sion seals in material and 
construction combinations to 
answer almost any pressure, 
temperature and liquid re- 
quirements. This means that 
BJ can provide the one best 
seal for each specific pumping 
need. Ask your nearest BJ sales 
engineer to show you how 
Mechanical Seals can save you 
money. Or you can obtain fur- 
ther information by writing for 
BJ Bulletin No. 54-1-10,000. 








by installing a BJ Mechanical Seal. You not only realize 






important savings of pumped products but you also 






save on repacking and downtime losses. A BJ Mechanical 






Seal also prevents contamination of the pumped liquid 






... protects against volatile and corrosive liquid hazards. 







“Byron Jackson Co. 


PUMP DIVISION 
P.O. BOX 2017 TERMINAL ANNEX e LOS ANGELES 54, CALIF. 
Sales Offices in Principal Cities 


Ww 
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Practical service training 
at Honeywell’s school .. . 


makes your instrument 


men more valuable 


Your instrument maintenance men can 
get a real education in the most up-to- 
date methods for servicing instruments, 
at Honeywell’s Training School. Any 
organization which uses Honeywell in- 
struments can send maintenance per- 
sonnel to this school. Tuition costs you 
nothing, for this school is maintained as 
a “plus-value’”’ service to Honeywell 
customers. 


Coordinated 


Thousands of technicians have either 
started or augmented their instrument 
knowledge here. A variety of courses is 
available, to fit men for the particular 
kind of maintenance problems they may 
encounter in their specific jobs. The 
comprehensive course . . . one of the 
most complete and intensive offered 
anywhere . . . covers about thirteen 
weeks. Other courses cover five weeks 
and less, to offer condensed instruction 
of either a basic or “refresher” nature 
to men who can’t be spared for extended ' 
periods. 


control helps 


reduce cost of 


There’s nothing academic about this 
school. The emphasis is placed on prac- 
tical knowledge. Theory through lec- 
tures and textbook study is liberally 
supplemented by laboratory sessions 
and actual bench work on all types of 
instruments and related equipment. 


One caution: classes have to be limited 
to assure thorough attention to all stu- 
dents, so make reservations in advance. 
Your local Honeywell office will be glad 
to make arrangements. Call today... 


~ Ammonia synthesis converters are controlled from this panel, 
it’s as near as your phone. 


on which are multi-point ElectroniK temperature recorders 
and (near top) Pyr-O-Vane millivoltmeter indicators. 


A 
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A major control center of Mississippi Chemical Corpora- 
tion’s ammonia synthesis plant is this panel board for the 
methane reformer furnaces . . . which includes numerous 
Electronik instruments and Brown pressure and flow 





controllers. 





high pressure ammonia plant 


i te Claude process ammonia synthesis plant of 
Mississippi Chemical Corporation, at Yazoo 
City, Miss., was built at a substantial saving in 
initial cost . . . through the elimination of inter- 
mediate storage and surge tanks. Raw materials go 
through the process in a continuous stream. 


To achieve this, every phase of processing must be 
held in precise coordination. Thorough, automatic 
control is the answer. Furthermore, the control sys- 
tem has to do its job accurately and unfailingly, for 
any deviations from desired conditions would be 
magnified throughout the process. To achieve these 
objectives, Brown recorders and controllers were 
selected for many assignments. 


The variety of applications demonstrates the broad 
scope which this line of instrumentation covers .. . 
including temperature, pressure, flow, liquid level, 
gas composition. On the critical high pressure syn- 
thesis reaction, for example, a multi-point ElectronikK 
instrument records six selected temperatures. In 
addition, Brown millivoltmeter pyrometers provide 


continuous indication of each, to guide operators 
during start-up and emergencies. Purge gas pressure 
and flow are recorded on two-pen instruments. Simi- 
larly, the carbon monoxide converters, carbon dioxide 
absorbers and other units are fully equipped with 
essential measurement and control systems. 


. By turning to a single source of control instrumenta- 


tion for so many varied types of systems, any plant 
can enjoy the advantages of unified responsibility . . 
simplified training of operating and maintenance 
personnel . . . and assurance of coordinated engineer- 
ing of equipment that must function harmoniously 
for maximum overall efficiency. 


Ask your local Honeywell sales engineer to discuss 
ways that your own process control requirements can 
profit by this broad line of instrumentation. Call him 
today ... he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


@ REFERENCE DATA: Write for Composite Catalog No. 5002 for a condensed description of the complete Honeywell line. 
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3 Capital expenditures, million dollors Spending Spree Looms 


Though capital expenditures 
a dipped last year, they’re on the rise now. 
And there’s every indication that they’ll 
keep going up at least through 1958. 


William H. Chartener, McGraw-Hill Dept. of Economics 


Chemical processing companies plan to put 7% more 
into capital expenditures in 1955 than they did last 
year, according to the eighth annual survey of Busi- 
~. ness’ Plans for New Plants and Equipment just com- 

rm pleted by McGraw-Hill. Manufacturing firms as a 
whole plan a 3% boost in capital outlay this year. For 
all business the planned increase is 5%. 

Stone, clay and glass top the chemical processing 
group in percentage rise—up 28%. Makers of chemicals 
and paper plan increases of 10% in 1955. Rubber pro- 
ducers and petroleum refiners, on the other hand, ex- 
pect to decrease their capital spending by 7% and 8%, 
respectively. 
> Even Better Years Ahead—The rising trend in capital 
spending, halted briefly in 1954, looks like it will carry 
far beyond 1955. Preliminary plans of all business for 
expenditures in 1956 are only 3% lower than plans for 
1955; for manufacturing alone they are 7% below this 
year’s plans. 

In the past these preliminary plans have always 


PMe Petroleum refining 
~ 


_Stone, clay, glass 
_—— 


_ .. 
_———— 











U. S. Business Capital Expenditures—Actual and Planned—Millions of Dollars 


1952 1953 1954* 1955 1954-55 1956 1957 1958 
Actual Planned % Change —_———- -—Preliminary—_—_——_ 


$1,776 $1,385 $811 $1,042 $1,142 $899 $937 

2,737 3,066 3,249 3,145 2,727 2,579 2,497 

2,704 3,019 2,827 3,017 2,821 2,825 2,775 

1,386 1,428 1,130 1,243 1,218 1,330 1,318 

364 409 455 501 381 366 371 

154 161 131 122 118 124 121 

330 346 361 461 448 418 447 

470 675 750 690 656 587 518 

169 812 765 712 606 672 631 

434 378 331 349 303 320 320 

1,018 932 961 962 942 877 

9,678 8,915 9,226 8,561 8,237 8,037 

4,600 4,900 4,913 4,961 4,921 4,920 

546 396 387 298 237 251 

1,311 854 820 812 795 754 

3,030 2,975 2,969 3,082 3,026 2,743 

4,552 4,219 4430 3,766 3,544 3,987 

; 7% 6,180 6,379 7,336 7,556 7,629 6,969 

<a 29,222 27,888 29,391 28,380 27,802 27,143 
1 Petroleum refining, included in both manufacturing and petroleum industry, is counted only once in totels. 

2 Electrical World, American Gas Association for 1955-58, * Dept. of Commerce, SEC, McGraw-Hill. 
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Two fine names that work together -— 


Braun comes to Revere for plates °: 


Tube sheets at 4-spindle automatic drill in Braun shop. 


C. F. Braun & Co., Alhambra, Calif. is well known in the 
petroleum industry, the chemical industry, and other busi- 
nesses in which heat transfer and fractionation are vital. 
Revere Copper and Brass Incorporated is well known in the 
non-ferrous metal industry for its tube sheets and plates, in A Braun engineer inspects a drilled tube sheet. 
all the customary alloys. What is more natural than the close 
relations between the two companies, Revere the supplier, 
Braun the fabricator? Revere can furnish heavy plates when 
needed; Braun is one of the great heavy-duty shops of the 
country. So far as transportation limits permit, Braun fabri- 
cates in its own plant; their machines and their cranes can 
handle anything the railroads can haul away. The same is 
true of Revere, which is likewise known throughout heavy 
industry for its ability to produce not only large plates, but 
also condenser and heat exchanger tubes. 

Revere is pleased to be an important supplier to Braun. 
Remember, good names find it good business to come 
together. The next time you want quotations on tube sheets 
and plates, and condenser tubes, get in touch with the 
nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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been revised upward lated by com- 
panies that don’t plan all their 
spending far in advance and by 
other companies that simply be- 
come more optimistic. And _ this 
year the drop in preliminary spend- 
ing plans for one, two and three 
years hence is less than half as 
much as those reported in any pre- 
vious McGraw-Hill survey. 

Chemical process industries’ 
spending plans for 1956 and 1957 
are only about 6.5% below 1955 
and already are nearly identical to 
total spending on new, plants and 
equipment in 1954. Even as far 
ahead as 1958, preliminary plans 
have been made for spending 92% 
as much as in 1955. 

On the basis of past survey ex- 
perience, this year and the next 
three each stand an_ excellent 
chance of setting successive new 
records in capital spending by the 
chemical process industries. 

Among the individual processing 
industries, chemical firms already 
have plans to spend more in 1957 
and 1958 than this year. Capital 
spending should hold fairly steady 
in the rubber and ceramic (stone, 
clay and glass) industries through 
1958. In the paper industry, cur- 
rent plans call for expenditures 
about 25% below this year’s in 
each of the years 1956-1958. Petro- 
leum companies now plan succes- 
sive cuts in capital outlay for re- 
fining. 

P Sales Will Boom—Behind these 
plans for continued high spending 
on new plants and equipment lie 
optimistic views on sales prospects. 


CONSUMPTION INDEX 





To maximize its usefulness, this 
year’s survey incorporates a number 
of industry reclassifications designed 
to: 

Group similar industries together— 
e.g., the chemical processing indus- 
tries, the metalworking industries. 

Give a mining figure that doesn’t 
(like government figures) include oil 
well drilling, but which does include 
most mining expenditures by manu- 
facturing firms. Previous statistics 
classified mining by manufacturers 
under manufacturing; here they are 





Watch Out for These Survey Changes! 


included, wherever possible, under 
mining. 

Give a petroleum figure that covers 
the entire oil industry. Base statistics 
were supplied by the Petroleum Dept. 
of the Chase-Manhattan Bank. 

Include commerce—e. g., 
trade, service, construction 
offices. 

The result of these changes is that 
this year’s estimates are in most cases 
not comparable to those of the Dept. 
of Commerce, nor to those of past 
McGraw-Hill surveys. 


retail 
and 








Companies in chemical processing 
expect their 1955 sales to be up 
7% over 1954, and they expect 
1958 sales to be 21% higher than 
last year. These expected increases, 
incidentally, are the same as the av- 
erage reported by all manufacturing 
industries. 

The largest rise in sales in the 
processing group are expected by 
chemical companies—9% this year, 
26% by 1958. The smallest pre- 
dicted increases are reported by pe- 
troleum companies—4% this year, 
only 15% by 1958. Paper and ce- 
ramic firms expect their sales to 
jump 20% over 1954 by 1958; rub- 
ber companies expect a 16% in- 
crease. 
> Capacity’s Rising, Too—In most 
of the chemical processing indus- 
tries, companies report plans for 


continued expansion of capacity 
over the coming four years. (The 
McGraw-Hill survey provides the 
only regularly available figures on 
capacity in all manufacturing.) 
Reported capacity at the end of 
1954 in the processing group was 
312 (1939 = 100). Plans now call 
for expansion to 330 by the end 
of this year and to 389 by the end 
of 1958-6% this year and 16% 
over the following three years. 
Chemicals proper and the paper 
industry report the largest planned 
capacity gains of the processing 
group for both 1955 and 1956- 
1958. Both industries expect to 
expand 7% in 1955. Chemical 
companies plan a further 22% by 
the end of 1958 and paper firms an 
added 16%. Rubber and ceramic 
companies both report plans to up 
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JMMJ 
1953 1954 


Business Activity (March) 


Chemical Consumption Feb. (Prelim.). .280.9 


Jan. (Rev.)... 


Indexes 

Fertilizer 

Pulp & paper 
Petroleum refining. 
lron & steel 


.. 290.7 


26.40 
10.63 
11.85 
4.21 
7.69 
7.03 
21.33 


Paint & varnish. . . 
Textiles 

Coal products.... 
Leather 

Explosives 

Rubber 

Plastics 
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NEW MOTOR PROTECTION 


wih INGENIOUS |/2///1 Foil 


All Ne W UNICLOSED TYPE H 


U. S. Motors new NEMA dimensioned Type H motor is an 
advanced development of the Uniclosed concept. In addition 
to Ventrifoil, Type H embodies a host of revolutionary exclu- 
sive features, such as improved asbestos-protected windings 
to add years to motor life; Lubriflush transverse lubrication 
for greatly increased bearing life; normalized castings; 
improved solid cast rotor; all directed to the objective of 


longer motor life and more efficient power. 


Mail Coupon for informative full-color 12-page Type H Bulletin o 


U. S. ELECTRICAL MOTORS inc. CE-6 
P. O. Box 2058, Los Angeles 54, Calif., or 
Milford, Conn. Send Type H Bulletin No. F-1856 











City. ZONE___STATE 
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AT EACH END OF THE MOTOR 
DIRECTS AIR AND DEFLECTS 
WATER... Ventrifoil, a specially 
formed deflector, directs air around 
bearing housings and into fans on the 
rotor. By forming a “vestibule” 
between the bracket openings and the 
fan inlet, water is deflected and 
separated from the air stream without 
hindrance of the air flow to interior. 


j /® 


VENTRIFOIL 

Securely fastened to 
inside of bracket to 
direct air and deflect 
water. Does not 
interfere with 
assembly of motor. 


> AIR PASSAGE 


Air is brought in at 
bottom but enters 

motor only through 
top half of deflector. 


CURVED WATER FOIL 

A curved Projectigp of 
the Ventrifoil is 
concentric with the 
shaft and prevents 
entrance of water. 


PROTECTED VESTIBULE 
After entering bracket 
openings, air flows 
upward at low velocity 
through a protected 
chamber within 
bracket before 
reaching motor 
windings. 


COMPANY. 4 
— ees gS uU.S.MOTORS 
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How Manufacturers Are Expanding Capacity (Index of Industrial Capacity, 1939 = 100) 


Jan.' 
1946 


120 
156 
146 
172 
151 
153 
112 
123 
117 
131 


Primary metals. .. . 
Metalworking 
Chemical processing. . 
Chemicals.......... 
Paper. 
Rubber. .. . 
Stone, clay, glass 
Petroleum refining ae 
Foods and beverages. . Be bata 
ALL MANUFACTURING... 


1 All other data as of end of year 


How Sales Will Grow 


Planned 


1954 


181 

376 
312 
417 
292 
273 
239 
218 
168 
229 


1955 


186 
401 


+953 


175 
356 


1952 


164 
324 
274 
357 
262 
241 
217 
194 
157 
204 


More Emphasis on Expansion 


(Percent of Total Spending) % 


Metalworking... ... 59 41 59 
Chemical processing. 46 60 40 
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All Manufacturing. . 


1955 
Expan- 
sion 


46% 


1954 
Expan- Modern- 


zation 
58% 


31 77 23 
41 57 43 
57 ay 59 
55 62 38 
61 33 67 
58 33 67 
95 23 77 
65 46 54 


All Manufacturing 57 47 53 


Moderni- 
zation 


54% 


Percent Increase 
1953-54 1954-55 1955-58 


2% 3% 8% 
12 
16 
22 
16 
10 
14 
4 

9 
11 


1958 


202 
452 
389 
544 
362 
316 
286 
229 
192 
266 
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Operating Rates: Today 


Preferred 
Rate 


Primary metals. 87% 
Metalworking 86 
Chemical processing... . . 92 
Chemicals. . “ 92 
Paper... .. 97 
: 90 
Stone, clay, glass . ‘ 88 
Petroleum refining... . 1 
Foods and beverages... . 88 
Textiles....:.. ; roe 92 
All Manufacturing. . 89 


Current 


1 End of 1954 


How Soon Manufacturers Think New Equipment Should Pay Out—Percent of Replies 


—s 


Years: 


> 
~ Yd 


Primary metals... . , 
Metalworking........ 
Chemical processing 
Chemicals. . 
Stone, clay, glass... . . 
Petroleum refining 
Foods and beverages. 


ALL MANUFACTI URING 
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capacity 5% this year, with a fur- 
ther rise of 10% for rubber and 
14% for ceramics by 1958. Petro- 
leum refiners, though, plan only a 
% increase this year and 4% the 
following three years. All manufac- 
turing plans call for a 5% increase 
this year, 11% in 1956-1958. 
> Nearing Best Rates—These plans 
for continued expansion come on 
top of a 35% boost in capacity be- 
tween 1950 and 1954 in the chemi- 
cal process industries. And they re- 
flect both optimistic sales forecasts 
and the feeling that production is 
already pushing against desired op- 
erating rates. Companies in these 


30 


3 4 5 
20% 10% 50% 
a 

25 
26 
21 
10 
32 
29 
25 
19 
18 
27 


industries report that they were 
running at an average of 88% of 
capacity at the end of 1954, while 
they indicated that the preferred 
rate for most economical opera- 
tions in their industries was 92%. 

Among the individual segments, 
all except chemicals proper were 
operating at or near the preferred 
rate by the end of 1954. 

Paper companies were running at 
the preferred rate of 97% of capac- 
ity. Rubber companies reported 
93% operations as against a pre- 
ferred rate of 90%. Ceramic firms 
reported an average operating rate 
of 87%, against 88% preferred. 


I 


0% 


0% 
7 
13 
6 
27 
") 
21 
6 
11 
9 
. 
. 
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And petroleum refiners cited a 90% 
rate, against 91% preferred. 

But chemical companies were 
running at only 79% of capacity 
and indicated that the preferred 
rate for the industry was 92%. 
> Accent on Expansion—This year’s 
survey results point not only to a 
resumption of a rising trend in capi- 
tal spending but also to reversal of 
a trend that had been running in 
favor of replacement and moderni- 
zation rather than expansion. 

In the chemical processing indus- 
tries, 60% of this year’s spending 
is being directed to expansion, com- 
pared with only 54% last year. In 
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NICHOLS 
HERRESHOFF* 
Multiple Hearth 
Furnaces 


Calcining 


Lime sludge, bauxite, alu- 
nite, magnesite, limestone, 
colemanite, fullers earth. 
Furnace design permits 
many variations in heat 
treatment. 


Roasting 


Desulphurizing and treat- 
ing ores and concentrates 
for the manufacture of 
acids and the production 
of many metals. Close 
temperature control, high 
tonnage rate. 


Nichols 
Services 


The Nichols organization 
is well staffed and equip- 
ped to render its clients 
the following: 

1. Consultation services 
on research or oper- 
ational problems. 

2. Plant installation on 


Drying 


Efficient, economical de- 
watering of ores, concen- 
trates, sludges, sand, 
chemicals, coal. 


Incineration 


... of sewage sludge and 
combustible plant wastes 
in raw or digested state to 
an easily disposable ash. 


a “‘turn-key”’ basis. 

. Complete laboratory 
and pilot plant facil- 
ities for custom dry- 
ing and heat treating 
or investigation into 
new methods. 

We invite you to write for 
more information on any 
Nichols Herreshoff furnace 
application or Nichols en- 
gineering service. 


*Reg. U. S. Pat. Off. 


. used worldwide in many pro- 
cessing methods, some of which are 


listed below 


Regeneration 


. +» Of bone char, carbon 
and other filter media; 
catalysts, chemicals. Uni- 
form reactivation and 
maximum adsorption at 
low operating cost. 


Multi-Flash 
Roasting 


Booton - Burns Process - 
combined advantages of 
flash and hearth roasting. 


At right: Nichols 
Herreshoff Furnace 
under construction. 


Nichols Engineering & Research Corp. 
70 Pine Street, New York 5, N. Y. 


1637 N, Illinois St., Indianapo 
1477 Sherbrooke St. W., Montreal 25, Canada 
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: 2, Ind. 


Sand 
Reclamation 


Scrubbing and thermal 
processing reclaims used 
foundry sand to good-as- 
new condition. 
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all manufacturing, over half of capi- 
tal expenditures will still go to re- 
placement and modernization, but 
the percentage is dropping from 57 
in 1954 to 53 this year. 

The proportion of expenditures 
going to expansion is up from 59% 
last year to 77% this year in chem- 
icals proper, up from 45% to 62% 
in ceramics, and up from 53% to 
57% in paper. Expansion’s share is 
down slightly from 43% to 41% in 
rubber and from 39% to 33% in 
petroleum refining. 

Companies cooperating in this 


as Production, million bbl. 


280 + 


U.S. Portland Cement 


year’s survey also reported on how 
soon they figured investment in 
new cquipment should pay out (es- 
timated before taxes). Chemical 
processing companies on the aver- 
age reported about the same payout 
period as manufacturing companies 
as a whole—roughly two-thirds of 
the firms report from three to five 
years. This range was typical of the 
individual processing industries, 
too, except that 27% of the paper 
companies and 21% of the ce- 
ramics firms reported payout peri- 
ods of nine years or more. 










































































1953 


Cement Hits All-Time High 


Thanks to the construction boom, 1954 was a 


peak year. 


Roslyn K. Gitlin, Editorial Assistant 


If 1954 and early 1955 figures 
are any indication of what the fu- 
ture portends, the portland cement 
industry is in for one of the most 
fruitful periods in its history—one 
of greatest expansion. 

Last year’s production set an all- 
time high. With plants operating 
at 91% capacity, a record 271.3 
million bbl. were made (273.9 mil- 
lion bbl. shipped). Translated into 
terms of portland cement’s basic 
constituents—lime, silica, alumina 
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And this year will be even better 


and ferric oxide—171.5 million bbl. 
of CaO, 57.8 million bbl. of SiO., 
17.3 million bbl. of Al,O, and 8.1 
million bbl. of Fe.O, went into 
1954’s production. 

And based on early returns, 1955 
promises to be another record- 
breaker. January °55 shipments 
topped those of last January by 
20%. 

What’s sparking the portland ce- 
ment upsurge? The unprecedented 
construction boom. The U. S. 


Dept. of Commerce reports 1954 
construction expenditure at a rec- 
ord $37 million, 5% over 1953. 
And the prediction for 1955-is even 
higher—$39.5 million. 
> More Plants, More Cement— 
Nearly all private construction is in- 
creasing. Though a few months ago 
capital spending on manufacturing 
facilities seemed headed slightly 
lower in 1955, latest surveys (page 
326) now indicate a 3% rise in 
spending by manufacturers this 
year. And since the trend appears 
to be turning in favor of plant ex- 
pansion rather than replacement or 
modernization, particularly in the 
chemical processing industries, use 
of cement should get still another 
boost. 
> Enlarged Road Program—The 
greatest boost to portland cement 
production is expected to come 
from the proposed federal and state 
highway programs. Assuming these 
program go through as planned, 
here’s what domestic cement pro- 
ducers anticipate — capacity-wise — 
by the end of 1956 and 1959 (U.S. 
Bureau of Mines survey): 

¢ 1956-338 million  bbl., 
15.5% over present theoretical ca- 
pacity. 

¢ 1959-407 million bbl., up 
38% over today’s figures. 
> Regional Shortages — Increasing 
demands for road construction may 
put the squeeze on other cement 
users. Already two producers in the 
Baltimore area are “sold out” until 
fall. If necessary, local distributors 
plan to import cement for uses 
that don’t require American-manu- 
factured cement. 

Chicago producers feel that sup- 
plies may be tighter than last year. 
Toll roads and highways are ex- 
pected to take more of the available 
cement. 

In the Los Angeles area deliver- 
ies are on allocation and shortages 
are expected. 

The New York-New England 
and Wisconsin -Michigan-I]linois- 
Indiana-Kentucky areas may also be 
in for shortages. Bureau of Mines 
figures indicate that greater high- 
way programming in these areas 
would tie up enough production ca- 
pacity to curtail much other con- 
struction. (Continued ) 
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A SYNOPSIS OF AD NO. 3: Western Supply Company, designers and manu- 

“THE facturers of heat exchangers for the Petroleum, Chemical and Petrochemical 

BRAND _ industries, is daily pursuing its own research program in an effort to advance 

the technology of heat transfer. This research is carried on through Western 

OF equipment installed at the University of Tulsa and as a cooperative effort with 

PROGRESS” the Tubular Exchanger Manufacturers Association which sponsors heat exchanger 
research at the University of Delaware. 


B y Heat | Excha nger Specialists 
Be ae 


Behind every / 




















Today’s heat exchangers must answer exacting demands in 
widely varying temperature and pressure ranges. Standard and 
A well known, gee twemeinion alloy metal fabrication is increasingly a matter of custom design, 


company employed Western gas . : 
and the cost of heat exchangers has risen proportionately. 
after-cooling equipment in their 8 — y 


initial installation. As the gas de- To hold exchanger pricing within reasonable and _ practical 
mand and supply increased neces- limits, Western Supply Company provides its customers with the 
ey Ae on eee services of an experienced staff of thermal and mechanical 


varying ratios of compression were A ia h f 
employed. Western engineers, pe engineers... men who know heat transfer. 


laborating with the transmission After studying specifications and consulting with the client, 
Se ee ee this group is charged with the responsibility of designing the 
ces Pag Ra ih a exchanger to answer the need without superfluous material, labor 
high rate of flow yet provided or operational complications. In case after case this has meant 
adequate cooling during high savings to Western's customers. 


compression ratio operation. ‘ : : 
= . The engineering staff stands behind every Western Heat 


Exchanger . . . you cash-in on this experience. 


pins econcng | WESTERN 
.. HEAT EXCHANGERS 


WESTERN SUPPLY COMPANY 
P. O. BOX 1888 « TULSA, OKLAHOMA 
HUDSON-RUSH COMPANY—753 Gladstone Bivd., Shreveport, La. 
130 Casa Linda Plaza, Dallas 18, Texas 
PROCESS INSTRUMENTS & EQUIP. CO. - North Bidg., Charleston, W.Va. 
H. W. SEVERANCE—Marion E. Taylor Bidg., Louisville, Ky. 
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> Relief in Sight — Nonetheless, 
once the road programs are well 
under way, current portland ce- 
ment industry-wide expansion is ex- 
pected to alleviate the pinch in the 
above areas. At least a dozen com- 
panies have announced plans for or 
have already completed phases of 
plant capacity expansion. Among 
them: 

¢ Universal Atlas Cement Co., 
U. S. Steel subsidiary—building a 
new mill next to its Buffington, 


Ind., installation. This will boost — 


the Buffington plant capacity to 10 
million bbl. by mid-1956, making 


PICTURED FLOWSHEET 


the firm’s theoretical capacity about 
36 million bbl. or 12% of the in- 
dustry. 

¢ Monolith Portland Cement 
Co.—completed the first phase of an 
expansion program designed to in- 
crease its plant capacity from 2.3 
to 3.6 million bbl. By last October, 
production had been _ increased 
about 1,000 bbl. per day.. And by 
mid-1955 an additional 1,000 bbl. 
per day increase is expected. 

¢ California Portland Cement 
Co.—erecting a new 2 million bbl. 
cement plant near Mojave, Calif. 

¢ Lone Star Cement Corp.— 


at work on a two-year, $14 million 
revamping and expansion program 
designed to increase capacity by 
1.7 million bbl. 

¢ Ideal Cement Co.—planned 
merger with Superior Portland Ce- 
ment Co. is off. But Ideal expects 
a 3.5 million bbl. capacity increase 
by Jan. 1956. And in the engineer- 
ing stage are expansion projects at 
its Mobile, Ala., Baton Rouge, La. 
and Houston, Tex. plants. 

With new capacity in new plants 
about $10 per bbl., the cement in- 
dustry might spend upwards of $1 
billion—by 1959—for more output. 


Better methanol synthesis. 
Better methanol synthesis Advances in equipment and 
process mark Commercial Sol- 
vent’s new methanol unit. Here’s 
how they make 29,000,000 gal. a 


year from natural gas. (p. 370) 


a 


Find it hard to keep up? 


NAMES IN THE NEWS 


R. J. F. Kunz, new executive v. p. of Borden 
Co.’s Special Products Div. 


Maybe you should keep closer 


TECHNICAL BOOKSHELF tabs on the new books coming 


Newcomers for your reference shelves out. Technical Bookshelf is your 


monthly guide. (p. 388) 


a 


New technical literature! 


Recent books & pamphlets 


¥, i ha 
FIRMS IN THE NEWS ou can now get—free and 


Who’s doing what among your suppliers ee ne ae 


in your field. Keep your files up 


to date the easy way. 


TECHNICAL LITERATURE 


Manufacturers new literature 


Join READER SERVICE 
Inside Back Cover 


334 June 1955—CuemicaL ENGINEERING 





HOW STAINLESS STEEL 
brings a whole set 

of advantages 

to critical 

processing jobs 


SSCOSSHSCHOOSSOSSSHOSCOSEHSOCEES ” 


This 60-inch diameter nitric 
acid absorber tower typifies 
the application of stainless-steel 
in the chemical processing 
industry. Made by the Vulcan 
Manufacturing Division of 
Cincinnati, Ohio, it is an excellent 
example of how several properties of a 
specific type of stainless team up to. 
solve a tough chemical processing problem. 


The stainless that Vulcan chose for the 
all-welded body is Crucible Rezistal® 
Type 347. Here are three big reasons why: 


High tensile strength to minimize structural 


support. 
Stability against formation of harmful carbides, 
both during welding and in high-temperature 
operation. 
Remarkable corrosion-resistance to withstand lasting 
exposure to nitric acid. It is fully resistant to the acid in 
diluted form at any temperature, and to concentrated 
solutions at lower temperatures. It is satisfactorily 
resistant to concentrated solutions above the boiling point. 


Your operations may not call for nitric acid absorber towers, 
but if they include any critical phase of chemical precessing, 

check the many advantages offered by the 30 available types of 

Crucible stainless steel. You’ll find details in “Making the Most 
of Stainless Steels in the Chemical Processing Industry,” which 
is yours free on request. And, to find out what information is 
available on the many other Crucible special steels, ask for 
“Crucible Publication Catalog.” Or consult your nearby Crucible 
representative. Crucible Steel Company of America, Henry W. Oliver 
Building, Pittsburgh 22, Pa. 


CR UCI BLE ‘first name in special purpose steels 


Crucible Steel Company of America 
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The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a sin- 
gle moving element, the Nash Rotor. This rotor is precision balanced 
for long bearing life, and it revolves in the pump casing without 
metallic contact. Internal lubrication, frequent cause of gas con- 
tamination, is not employed in a Nash. Yet, these simple pumps 
maintains 75 lbs. pressure in a single stage, and afford capacities to 
6 million cu. ft. per day in a single compact structure. 


Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages 
often the answer to gas handling problems difficult with ordinary 
equipment. 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are 
no internal wearing parts, maintenance is low. Service is assured 
by a nation-wide network of Engineering Service offices. Write for 
bulletins now. 


SPUOONTONULLUUUUUUNASEUUEOUOOUUOTOUUUGUOGUAEAUE UAT 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


LI nn he 


OUUUAAGUOTOUUOUENOEOOULAGEOOGGONEUUCAGEEOUGGOOGREUOUGAREORAGGAEOUAAOEUG AONE AOEREUUUOAUEE ULLAL 


Pern MMU MMMM ed 


Fs 


NAS ENGINEERING COMPANY 
| 312 WILSON, 80. NORWALK, CONN. 
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HOW FAST IS ‘WRITE-OFF’? 


In earnings from higher octane ratings, many 
refiners write off the cost of the ijungstrom 
installation in less than two years. This time is cut 
to nine months and even less, when the other 
Ljungstrom advantages are taken into account — 
saves up to 20% in fuel costs... permits more 
economical furnace design, with no need for 
convection surfaces ... burns many fuels you used to 
throw away... results in consistently higher 
through-put . . . and minimizes slag. 

For more complete details on what the 
Ljungstrom Air Preheater can do for you ... for an 
analysis of the heat recovery benefits obtainable in 
fuel burning equipment — call or write 
The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljunc 





gen e principle. 
The heat transfer surfaces in the rotor 
act as heat accumulators. As the 
rotor revolves, the heat is transfered 
from the waste gases to the incoming 
cold air. 





| The Ljungstrom operates on the conti 


The Air Preheater 
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high 
quality 
product 


boost average 


“* 4 : pleas 
ractrgs 


Ljungstrom’® Air Preheater 


With waste heat recovered and 
returned to the furnace in 
combustion air, the most modern 
heat-transfer systems can be 
operated at peak efficiency. 

That’s why you boost product 
quality with the Ljungstrom Air 
Preheater. It’s heat-recovery 
efficiency makes possible advanced 
furnace designs that assure 
remarkably close control of 
processing. And finer control means 
a more uniform product... with 
average ratings as much as 2 
octane numbers higher. One still’s 
added income just from higher 
product quality is $58,000 annually. 


OF a & rat ion 60 East 42nd Street, New York 17, N. Y. 
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X-RAY CONTROL 
ASSURES QUALITY 


in stainless steel valves! 


Only 

Cooper Alloy 
stainless steel valves 
have 

ail these features! 

. Large handwheel 


2. Extra heavy seats 
stems, discs 

3. 100% x-ray of 
vital cast com- 
ponents 

. Centerless 
ground stem 

. Ball and socket 
rotating type 
discs 

. Extra deep stuff- 
ing box 

. Two-piece gland 
construction 

. Swinging eye- 
bolts 


. Bowed yoke con- 
struction 


. Yoke cap de- 
signed for quick 
replacement 





6. COOPER ALLOY insists on 100% x-ray 
of all vital cast components to guarantee the highest 


standards of quality in the industry. Our radio- 
graphic laboratory processes many thousand large 
size x-ray plates every month, providing a measure 
of control unmatched anywhere. When you add to 
this the most complete program of visual, mechani- 
cal and pre-service testing, it’s easy to see why 
Cooper Alloy stainless steel valves have built such a 


reputation for reliable service. 


Haw Gloleg ! 1 note on your company 


letterhead will reserve your new 1955 Cooper Alloy 


valve and fitting catalog. 


"COOPER ALLOY 


CORPORATION - 


HILLSIDE, N.J. 


Valve & Fitting Division 





CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


CASTINGS ON PARADE 


This interesting folder presents a variety 
of stainless steel cast parts with informa- 
tion as to alloy, weight and application. 
It contains a complete data chart listing 
twenty-eight alloys with recommenda- 
tions for their use. 


AIRCRAFT PRODUCTS DIVISION 


The COOPER ALLOY AIRCRAFT 
PRODUCTS DIVISION now under 
construction at Clark, New Jersey is 
fast taking shape. It won’t be long 
before it will be turning out the vitally 
needed jet engine rings at increased 
production rates and with substantial 
savings in critical materials such as 
nickel, and chromium. The latest in 
methods and equipment have been 
selected to guarantee high speed, high 
quality production with minimum waste. 


s 
SHELL MOLD FILM AVAILABLE 


For those interested in getting a first 
hand look at shell mold techniques a 
short film on the subject is available 
from our technical librarian. Prepared 
by NBC cameramen for the National 
Association of Manufacturer’s “‘Industry 
on Parade”’ television program, the film 
takes less than ten minutes, but it 
covers the ground pretty well. 


<4 


BUY THROUGH DISTRIBUTORS 


An interesting discussion on the function 
of the distributor in modern day market- 
ing and the advantages to the consumer 
in doing business on a local level are 
covered in detail in a reprint from 
SALES MANAGEMENT magazine. 
Prepared by Cooper Alloy’s Distribu- 
tion Manager, C. L. Heintz, the article 
is of interest not only to sales managers 
but to purchasing agents and company 
executives as well. 


S 
COOPER ALLOY 


CORPORATION + HILLSIDE, N J 
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BACK UT UHR BOOS 


ane ¥ oS WHEN THE SALVATION 
Wf ARMY FIRST ESTABLISHED 
AMERICAN HEADQUARTERS 


ane WAS MAKING INDIVIDUALIZED 
ey CHEMICAL EQUIPMENT 


re 


Today the good works of the Salvation Army are famous 
throughout the country. Yet as far back as the days when 
es only eight dedicated men and women comprised the en- 
rteieacerpenel 4 j tire American Salvation Army, KOVEN-built equipment 


Dover, N. J. 


= I: 4 oe was already in use—successfully increasing production 
> + and cutting costs for the chemical industry. Profit-minded 
. 4 manufacturers have long known that KOVEN Individual- 


: : a ized Equipment— built to their exact needs—is the surest 
SSS ; way to efficient, more economical output. Make KOVEN’s 
mee Pa. — 7 r over 70 years of steel fabricating experience work for 
Be. waen th Found - : you. Discuss your production problems with a trained 

KOVEN representative. There’s no obligation—so call or 
write today for a consultation. Send for Bulletin #550. 














Specialists in intricate fabrication using: 


e stainless steel 
° monel 
° nickel 
° aluminum 
° inconel 
¢ all clad materials 


Fabrication to all A.S.M.E. Codes 








L. O. KOVEN & BRO., INC. 
A Rey haspection FOR QUALITY CONTROL 154-A Ogden Ave., Jersey City 7, N. J. 


KOVEN equipment in all metals and alloys includes: High 


pressure amine extractors, mixers, stills, kettles, tanks, 34 '@) V iz N F @) R | N ®) | VID U ALIZ ED 
stacks, breechings. Shop and field erected storage tanks E fe) U PM E iN T S| N C a ] 881 


to 2 million gallons. High vacuum testing. 
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324,000 
tons of NH: 

















*Combined yearly capacity out- 
put (est.) of following five am- 
monia - plants using TRANE 
equipment: 

Spencer Chemical Company (1) 
Vicksburg, Miss. 

Grand River Chemical Division (1) 
of Deere & Company, Pryor, Okla. 
Cooperative Farm Chemicals (1) 
Assn., Lawrence, Kan. 

Grace Chemical Company (1) 
Woodstock, Tenn. 

The Atlantic Refining Company (2) 
Philadelphic, Pa. 

(1) Engineered by Foster Wheeler 
Corporation. (2) Engineered by Hy- 
drocarbon Research, Inc. 





...2n plants using Trane Heat Exchangers 


Higher outputs at lower temperatures! At -300° F. Trane 
Brazed Aluminum Heat Exchangers are performing with 
superior efficiency, economy ... dependability ! 


THE FIVE MODERN AMMONIA PLANTS 
listed above—estimated total NH3 capacity 
324,000 tons per year!—are but a few of the 
many modern plants using TRANE Brazed 
Aluminum Heat Exchangers for low tem- 
perature applications. 


LOWER OPERATING COSTS, plus the 
ability to perform efficiently and economical- 
ly at temperatures as low as -350 degrees F. 
explain why TRANE Brazed Aluminum units 


TRANE Brazed Aluminum Heat Exchanger of the 
type used for air separation, ammonia, and other 
low temperature separation processes. 


are used in so many new, modern air sepa- 
ration and ammonia plants. Even when 
large heat transfer duties are involved, they 
can obtain temperature approaches of 5 
degrees F. or closer. Operating costs go down 
. . . because less refrigeration is required to 
bring a specified liquid or gas to desired 
temperature! 


LOWER INITIAL COSTS—lower installation 
costs, too—are among the reasons for the 


| 
steadily/ increasing use of TRANE Brazed 
Aluminum Heat Exchangers. 


These compact, light-weight units pack up 
to 450 square feet of heat transfer surface into 
a single cubic foot. Units are now available 
for operating pressures up to 600 psig! 


If you have a heat transfer problem involv- 
ing low ‘temperatures, multi-stream exchange 
or close approaches, it’s time to call TRANE. 


OUR 30 YEARS’ EXPERIENCE in all 
phases of heat transfer is at your disposal. 
Just contact your nearest TRANE Sales Office 
or write on company letterhead to TRANE, 
La Crosse, Wisconsin. 

| 


TRANE 


MANUFACTURING ENGINEERS 


One source, one responsibility for: Air Conditioning « 


Heating « Ventilating 


e | Heat Transfer Equipment 


The Trane Company,La Crosse, Wis, « Eastern Mfg. Div.,Scranton, Pa. 
Trane Co. of Canada, Ltd., Toronto! « 90 U.S. and 17 Canadian Offices 





You name if-MOYNO pu 


Potato salad, chow mein, peas, 
cream-style corn, tomatoes, mo- | 
lasses, chocolate. 


Positive displacement—Moynos can de 


liver up to 250 g.p.m.; pressures to 600 p.s.i 
Non-Pulsating—no churning, no aerating 
Versatile —handiles liquids, abrasive slurries, 
elorsi tom CollelmeliloRiichiclmehacli(e]+)( MiuMulelitatel 
best suited to the job. 


Chemicals 

Caustics, acids, dyes, petroleum 
solvents, soaps, sludges, latex, 
synthetic resins. 


(2 
p3 





Pastes 
Paper coating, starch, seam paste, 
size, adhesive dope, heavy grease, 
graphite sludge. 


mps if! 


Abrasives 
Insulator clay, frit, ground glass 
and water, porcelain glaze and 
enamel, cement, plaster. 


Trouble-Free—self priming; won't cavitate 


or vapor-lock. 


Just one moving part—no 


valves to stick, no pistons to gum up. Built 


for tough service. Easy to maintain. 


R«M Moynos handle almost anything 
that can pass through a pipe 


The Moyno is a problem-solving pump. 
And whether your problem is one of ma- 
terials, maintenance or flow, there’s a better- 
than-even chance that the Moyno is the 
pump you’re looking for. 

Here is a completely different kind of 
pump that handles almost anything that 
will push through a pipe, from free-flowing 
liquids to non-pourable pastes—even ma- 
terials containing relatively large particles 
or abrasives. 

This is how the Moyno works: a screw- 
like rotor turning within a double-threaded 
stator creates cavities which progress toward 
the discharge end of the pump, carrying the 
material being handled. The result is a 


ROBEINGCMAVERS nc. 


SPRINGFIELD, OHIO + BRANTFORD, ONTARIO 


9 # F< oe 


Fractional and Desk, Window, and Hoists and 
Integral HP Motors —_ Household Fans Cranes 
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smooth, steady flow, free from pulsation 
and turbulence. 

The pumping elements of the Moyno are 
available in a wide range of materials, de- 
pending upon the substances to be pumped. 
From stainless steels and synthetic rubber 
to tool steels, bronze, plastics—there is a 
Moyno that will do the job you want, and 
do it with remarkable efficiency. 

Industrial-type Moynos are available with 
capacities to 250 g.p.m.; pressures to 600 
p.s.i. Small Moynos (see inset), used as 
original equipment, serve on washers, water 
pumps, sprayers, and many other products, 


FREE... 
this informative bulletin 


Tell us your pumping problem—let's see 
how the Moyno can help solve it. If 
necessary, we'll be glad to run tests for 
you in our own laboratories. In any case, 
get the details on the 

Moyno—mail the cou- | 

pon below, 





Robbins & Myers 
Pump Division, $ 


RO, 
Please send Bulle 


Name 


Company 


Propeliair Industrial 


ie Ventilating Equipment 


Springfeld, Ohio 
etin 30C on Moyno Pumps 


RR re a 


Address LL a ee ninbil 
SRR To sansa 


(CE) 





| 





Pick any four, 
plug in, and record 


Here is a receiver recorder, custom-built by you to meet your needs, 
no matter how changeable, how complex. On a single chart you can 
record any four measured variables—and interchangeable receivers 
permit new combinations almost at will. 


Individual plug-in pneumatic or electronic receivers—and corre- 
sponding integrators—are interchangeable in the four identical Y 
frame slots. You can select any combination; even including two & smok 
receivers and their two integrators. & 


Think what this can mean to you! Parts inventories are minimized; Y | 
re-use of components keeps instrumentation costs economically low ae 
when cycle changes are frequent—and you can even tie in with * 


cme Perature 
your existing transmitters. ean 
Ask for Product Specification E.12-5. 


ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 


© Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily s Coutrols for 


read ond interpreted 1054 IVANHOE ROAD TEMPERATURE 
A full year's ink supply at one loading PRESSURE 


Faster ordering—from stock 
Minimum inventory of parts 


Minimum instrument investment for process 
cycle expansion or alteration RATIO - DENSITY 
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GAS ANALYSIS 
FLOW - LEVEL 














SPHERICAL 


BALANCED 





its 


Qe 


precision engineered for your service 


SHUN Ball-Bearing Swivel Joints are precision engi- 
neered like a fine watch to give unlimited flexibility and 
unlimited service in the conduct of fluids, gases and liquids. 


GUUN is the originator and largest exclusive manu- 
facturer of ball-bearing swivel joints in the world today. 


GH produces packing designs for specific service 
requirements, assuring constant torque at any given pressure. 


GUN vas acquired a world-wide recognition for 
highest quality of product and lowest maintenance costs. 


GH as over a quarter of a century of ‘‘know-how” 
in the design, manufacture and successful scientific 
application of ball-bearing swivel joints in industry. 


CHUN offers the widest range of styles, sizes and 
pressures available for every major industrial use today. 


HUN nas complete nation-wide coverage of its prod- 
ucts and applications by qualified field service engineers. 


HUN wi\\ custom engineer for you the solution to any 
problems involving the transport of fluids, gases and liquids. 


Supply and Service of CHIKSAN 


Ball-Bearing Swivel Joints is 
always as near as your telephone. 


Write CHIKSAN for latest 
INDUSTRIAL CATALOG—G-4 
Dept. CE-6 


Sall]-Bearing Swivel Joints 


CHIKSAN Ball 

Bearing Swivel Joints are 
THE NEW TOOL of 
Modern Industry with full 
360° rotation in 1, 2, and 3 
planes. Over 1,000 
different types, styles, 
and sizes have been 
developed for pressures 
and services from 28” 
vacuum to 15,000 psi 
ond for temperature 
ranges from minus 70° 
to a plus 500° F. with 
packing materials for 
each specific service. 


CHIKSAN COMPANY e BREA, CALIFORNIA e@ Chictgo 3, Hilinois @ Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas © Subsidiaries: Chiksan Export Co., Brea, Calif.; Newark 2,N.J, © Chiksan of Canada Ltd.. Edmonton. Alta. 
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LOLA 


HARSHAW 


FLUORIDES 


BORON TRIFLUORIDE 
HYDROFLUORIC ACID 


ANHYDROUS ... AQUEOUS 


Harshaw has been a pioneer in the development 
of fluorine bearing products with a background 
of over 40 years experience as a major pro- 
ducer of Hydrofluoric Acid. 


If required, you are invited to draw on the knowl- 
edge and experience of our staff of technical 
specialists on fluorides. Broadly, we offer you the 
benefit of our accumulated experiences in engi- 
neering problems involving corrosion, safe han- 
dling and storage facilities. 


WRITE for Harshaw's 40-page Book on Hydrofluoric Acid 
Anhydrous. It provides helpful data for you if you now use 
HF or are considering its use. 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street « Cleveland 6, Ohio 
Chicago ¢« Cincinnati « Cleveland e« Detroit « Houston 
Los Angeles « NewYork e Philadelphia ¢ Pittsburgh 


Here is an additional 
group of production- 
controlled, high-quality 
fluorides: 


Ammonium Bifluoride 
Ammonium Fluoborate 
Antimony Trifluoride 
Sublimed 
Barium Fluoride 
Bismuth Fluoride 
Boron Trifluoride 
Boron Trifluoride 
Complexes 
Chromium Fluoride 
Copper Fluoborate 
Fluoboric Acid 
Fluorine Cells 
Fluorinating Agents 
Frosting Mixtures 
Hydrofluoric Acid 
Anhydrous 
Hydrofluoric Acid 
Aqueous 
Hydroflvosilicic Acid 
Lead Fluoborate 
Metallic Fluoborates 
Potassium Bifluoride 
Potassium Chromium 
Fluoride 
Potassium Fluoborate 
Potassium Fluoride 
Potassium Titanium 
Fluoride 
Silico Fluorides 
Sodium Fluoborate 
Tin Fluoborate 
Zinc Fluoborate 
Zinc Fluoride 
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Easy working and long life 
in chemical atmospheres 


...for the Lapp Valve 


Non-ferrous working parts in the Lapp Valve eliminate freeze-ups 
from scales of corrosion. Threaded stud, yoke bushing and nuts, 
and plug cap are all brass or bronze, which keep the valve smoothly 
operative in all but the most unusual conditions of chemical at- 
mosphere. Flange, yoke and gland are of high strength malleable 
or ductile iron, and are protected with baked-on Epon-base acid- 
proof paint. Flanges are permanently bonded to porcelain or armor 


with acid-proof resin cement. Write for bulletin with com- 
plete description, characteris- 
tics, and specifications. Lapp 
Insulator Co., Inc., Process 
Equipment Division, 415 Wen- 
dell Street, LeRoy, New York. 


PROCESS 


EQUIPMENT 


iehaa tieliame Aclk a 3) 


e' of hia Rinas © Pulsafeeder 
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149-ft Welded Vessel 


Here is a good-sized vessel by any standards. It’s 
a 54-ton steam curing tank, 7 ft 6 in. ID and 149 ft 
long. It was fabricated at our weldment shop at 
Bethlehem, Pa., and is shown inthe upper picture 
on its way to the .customer’s plant in New Jersey. 


Fabricated according to the ASME 1952 code, 
the vessel’s shell consists of %%-in.-thick plates of 
ASTM A-285 Grade C flange-quality steel. Welding 
was by the automatic submerged-arc process. 

The vessel was designed for temperatures up to 
650 deg F. Pressure-wise, however, it is not unusual, 
being designed to operate at about 120 psi. 

By way of contrast, the welded surge drum shown 
at the left is small but mighty. Only 11 ft 4 in. high, 
it will be operated at over 2700 psi, and at tempera- 
tures up to 670 deg F. 

When you need welded vessels, we suggest that 
you submit your requirements to Bethlehem. Our 
shops at Bethlehem, Pa., and at Beaumont, Tex., 
are equipped to handle jobs of any size or descrip- 
tion. Please contact the Bethlehem sales office 
nearest you for further information. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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range of temperatures and pressures, without 
the need for a plug lubricant, has made 
Wedgeplug Valves an internationa! favorite. 
Scientifically designed. so that the plug 

lifts, turns, and reseats on its protected 

seating surfaces, in one conventional operation. 


POSITIVE 
ACTING 








WEDGEPLUG 


NON-LUBRICATED 
STEEL PLUG VALVES 


‘STEAM-MCAETED 


For Handling Viscous Liquids 


For Special Services—handling products that 

_will harden or congeal at ordinary temperatures, 
such as: asphalt, pitch, petroleum residue, tar, resins, 
vegetable and animal fats, soap, sulphur, etc.— 
Wedgeplug Valves can be supplied Steam-Jacketed. 


Write for Wedgeplug Catalog No. 54-1-W 


_ WEDGEPLUG VALVE COMPANY, INC. 


NEW ORLEANS 25, LA. 
An Affiliate of 4 


_. STOCKHAM VALVES & FITTINGS ._ 
_ GENERAL OFFICES AND PLANT + BIRMINGHAM 2, ALA. 
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Now, Penflex offers you the hose and flange to handle highly volatile 
liquids. It won't leak . . . is rugged . . . tough . . . flexible for the 
the most severe service. 

This new hose has been designed, developed, tested and perform- 
ance-proved in the chemical, petroleum and other industries conveying 
volatile liquids. it will withstand pressures up to 250 pounds and has 
proved its value in conveying oil, gasoline, kerosene and other volatiles. 
Available in sizes 22” to 20” I. D. 

The new Penflex Titepak Flange has patents pending and completes 
this leakproof assembly. It is leakproof under severe conditions . . . 
lighter in weight than other types of flanges . . . easier to connect. 
Penflex Titepak Flange assures greater efficiency in handling volatiles 
. « « lasts longer . . . and is temperproof. 

Penfiex manufactures a complete line of four wall interlocked and 
seamless welded corrugated flexible tubing and automatic barrel fillers 
for the petroleum and chemical industries . . . accessories and fittings 

. and pneumatic rivet passers. 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 
7234 Powers Lane Philadelphia 42, Pa. 
Branch Soles Offices—BOSTON * NEW YORK + CLEVELAND + CHICAGO + HOUSTON + LOS ANGELES 
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COMBINES FLEXIBILITY 
WITH DURABILITY 
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CLEAVER-BROOKS 
SELF-CONTAINED BOILERS HAVE 
THE FEATURES EVERYONE WANTS! 





PLANT OWNER 


@ ‘'Cleaver-Brooks boilers are tops 
in fuel economy! Forced-draft, four- 
pass construction and 5 sq. ft. of 
heating surface per boiler H.P 
assure me 80% operating efficiency 
when firing with oil."’ 





CONTRACTOR 


@ ‘‘Boilers are shipped ready to 
install. With service lines in, my 
crews have boilers ready for op- 
eration in 24 hours or less after 
delivery. No foundation or stack 
problems, Cleaver-Brooks furnishes 








ARCHITECT 


@ ‘Self-contained design certain- 
ly simplifies boiler room planning 
— gives owners maximum use 
from each square foot of space. 
Gives me flexibility to make best 
use of low head room conditions." 





PLANT SUPERINTENDENT 


® ‘'l get all the steam | need for 
fluctuating steam demands, from 
full load down to 30% of rating. 
Automatic burner controls assure 
instant firing. | call that real de- 
pendability."” 


CONSULTING ENGINEER 


@ “Oil, gas and combination oil/ 
gas firing lets me recommend 
Cleaver-Brooks boilers for installa- 
tion anywhere. Exclusive burner de- 
sign makes it possible to inter- 
change gas/oil firing in 10 seconds. 








OPERATING ENGINEER 


@ ‘'Cleaver-Brooks boilers sure 
are simple to maintain. No more 
smoke, ashes, clinkers or messy 
boiler-room conditions. What's 
more, | get performance | can 
count on — backed by factory 
and on-job tests.’ 


starting service, too."' 


THESE are just a few of the many outstand- 

ing features that have made more than 
15,000 individual Cleaver-Brooks self-con- 
tained boilers first choice for commercial, 
institutional and industrial applications. Get 
in touch with your nearest Cleaver-Brooks 
representative for complete facts, or write 
for catalog AD-100. Cleaver-Brooks Co., 
Dept. G-345 . E. Keefe Ave., Milwaukee 12, 
Wis., U.S.A. — Cable address: CLEBRO — 
Milwaukee — all codes. 


Cleaver a Brooks 


“It’s NEW — get the facts on the CB boiler 
— write today!” 


Installation at Square *‘D’* 
Company, Milwaukee, Wis. 


BOILERS —— STEAM OR HOT WATER — FOR HEATING OR PROCESSING IN SIZES FROM 15 TO 500 HP, 15 TO 250 PSI. 


NOW — FIRST SIZES OF THE CB BOILER ARE MADE IN CANADA, TOO. 
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Application Enginoored 
STRONG STEAM TRAPS 


4 


A Look at Low Cost Maintenance... 


Bottom inlet— 
top outlet 


Side inlet— 
side outlet 


Corrosion- and wear-resistant materi- 
als; “frictionless” leverage; precision 
workmanship — add up to LOW 
MAINTENANCE. 


‘qr 


= 
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JUST a couple of steam traps struck 
out in a cycling plant, along with a 
lot of valves and piping . . . that’s 
what the picture shows. What the 
picture déesn’t show is the big reason 
for the choice of those two Armstrong 
traps: /ow cost maintenance. 


There is a tremendous investment in 
capital equipment riding on the per- 
formance of such small auxiliaries as 
steam traps. They have to work right 
24 hours a day. Troublesome traps 
can eat up maintenance time like the 
desert can soak up water. That’s why 
a photographer could work ’til 
doomsday without getting pictures of 
all the Armstrong traps in petroleum 
plants around the world. They've 
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proved themselves on the maintenance 
score! 


Only two moving parts . . . no sliding 
fits, no fixed pivots... file-hard chrome 
steel valve and seat . . . corrosion- 
resistant stainless mechanism... heavy 
reinforcement of wearing parts... 
generous safety margins... precision 
workmanship . . . factory testing of 
every trap —-these are the things that 
pay off in long, long service life with 
infrequent maintenance. Ask your 
Armstrong Representative to show 
you the technical fine points that 
make such a big difference. Or, write: 


ARMSTRONG MACHINE WORKS 
858 Maple Street + Three Rivers, Michigan 


THE STEAM TRAP BOOK... 
Tells more about traps and 
trapping—44-pages of 
useful data free on 
request. 
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Romoubov the trademarks “tt” 


and “Tuse-Turn” are applicable only 





TUBE-TURN 







to products of Tuse Turns. 


TUBE-TURN 
Manifold 
Welding Fitting 








simplifies piping construction, reduces costs 


UBE TURNS now offers custom-made 

Manifold Welding Fittings with size, 
wall thickness, and number of outlets 
as required by your service conditions. 
These manifold fittings are available in 
all commercial metals and alloys. 

Use of TUBE-TURN* Manifold Weld- 
ing Fittings provides stronger and safer 
outlet connections than are possible 
when pads and saddles are employed. This 
new fitting makes possible greater econ- 
omy and speed of construction in many 


types of service. It is particularly useful 
when outlets are smaller than one-half 
the run pipe diameter, when they are 
extremely close together, or when they 
must vary in size. 

This new addition to Tube Turns’ line 
enables you to “specify TUBE-TURN” for 
all your tee and manffold fitting require- 
ments. For prompt, helpful service, get 
in touch with your Tube Turns’ Distrib- 
utor. You'll find one in every principal city. 


The new TUBE-TURN Manifold Weld- 
ing Fitting ... superior to pad and 
saddle construction ... easy to install 
. - . dependable in service. 


TUBE-TURN Welding Fittings and Flanges are made in U.S. A. 


| *“TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off. 


They meet all U. S. piping code specifications 


: KENTUCKY 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES: NewYork + Philadelphia © Pittsburgh + Cleveland « Detroit * Chicago * Denver © Los Angeles 


San Francisco © Seattle © Atlanta » Tulsa © Houston © Dallas » Midland, Texas 





Why TUBE-TURN Manifold 
Welding Fittings give you safer service 





In conventional pad and saddle construction, the transition to the 
side section of the branch is abrupt, creating stress concentration, 
often leading to failure. The TUBE-TURN* Manifold Welding Fitting 
with integral extruded outlets, is superior in strength. It provides a 
smooth transition from the pipe run to the smaller, thinner-walled 
outlets, and is thus better able to withstand cyclic stress from pressure 
or temperature changes. 


MATERIAL 254 CR-/MOlASTM A335-P22) 12.750 00 +1000) Sew 120 WALL 
SEVEN 6" SCH 80 TUBE-TURN Manifold Welding Fitting being installed in | 
[ ORAWN OUTLETS 3 aim @ measuring station of a large west coast gas — 


j 
ex > © ' CODE APPROVED 
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tina tata Caorewe aalt the Teae TUBE-TURN Manifold Welding Fittings 
SCALE FULL SIZE are in full accordance with the latest 

7’ 1 hg? recommendations of ASA B31.1 Sub- 


committee No. 8. 
































TUBE-TURN Manifold Welding Fittings 
comply with the requirements of ASA 
B16.9 and ASTM A234 covering the 
design and manufacture of butt weld- 
ing fittings. 














TYPICAL 
APPLICATIONS 


<. LOOP HEADER 


Pipe Still or Charge Heater Compressor i Meter Run Loop Header 
and Discharge Headers 


DISTRICT OFFICES 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 

TUBE TURNS, Dept. H-3 = ee Dele 


224 East Broadway, Louisville 1, Kentucky . Midland, Texas 


Please send bulletin on new Manifold Welding Fittings. *“TUBE-TURN” and “tt” Reg. U.S. Pat. Off. 


Company Name 


cx TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


x CA en ee em em 
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Your Name — 





Position 








G8) Developments in Color Measurement 


GENERAL ANILINE COLORIST SAYS .... 


“G-E Spectrophotometers Are Invaluable 
for Production-line Color Analysis” 


“Even the most complicated color-matching problems 
are taken in stride by General Electric’s recording 
spectrophotometers,”’ says Irving W. Feyler, Colorist 
at General Aniline & Film Corporation, Rensselaer, 
New York. 

Rapid production-line analysis of dyes by G-E 
spectrophotometers help General Aniline technicians 
maintain constant color control. A complete spec- 
trophotometric curve of the most complex dyestuffs 
can be drawn in only 54 seconds. 


MATERIAL SAVINGS are assured because costly mis- 
matching of dyes for textile, plastic, paint, ink, paper, 
and other products is practically eliminated. 


Versatile and accurate, the G-E spectrophotometer 
has a range of 380 to 700 millimicrons.* The instru- 
ment will measure both transparent and opaque 
samplings. 

Additional savings are made by using the auto- 
matic tristimulus integrator. Provided as an accessory 
to the spectrophotometer, the integrator automat- 
ically calculates numerical color values at the com- 
pletion of the spectrophotometric curve. 


FOR MORE INFORMATION, contact your nearest 
G-E Apparatus Sales Office, or write for bulletin 
GEC-307 to General Electric, Section 585-18, Sche- 
nectady a: N. Y. *Special ranges can also be provided. 


GENERAL @@) ELECTRIC 


1. INSERTING SAMPLE and standard 2. 
color specimens into G-E spectropho- 
tometer, operator prepares to run test. 


SELECTING RECORDING SPEED is 
next step. Color measurement is auto- 
matically recorded by G-E instrument. 


3. ANALYSIS AND COMPARISON of 
test and standard curves is final step 
in accurate production-line color control. 





Choose 
from a 
wide range 
of standard 
Alcoa* 
Aluminum 
Bus Conductors 
for light, 
corrosion- 
resistant, 
economical 


bus systems 


Whatever your installation or bus design prob- Let us help you design your job in aluminum to get 
lem is, there’s an Aleoa Aluminum Bus Conductor the most out of the many available types of Alcoa 
so right for the job it’s almost custom fabricated. Aluminum Bus Conductors. Ask your nearest Alcoa 
Alcoa has developed shapes, alloys and tempers sales office for assistance or address Aluminum 
to meet the mechanical and electrical require- Company of America, 2309-F Alcoa Building, 
ments for any bus conductor application. Mellon Square, Pittsburgh 19, Pennsylvania. 


Your Guide 
to Aluminum Value os 


Tensile properties of Alcoa Aluminum Bus A precision potentiometer records the volt- 
Bars are checked on this Baldwin-Southwark age drop on test sections of Alcoa 


tension-testing machine, periodically cali- Aluminum Bus Bar ‘in the Massena, New 
brated to assure precision. York, laboratories, world’s largest facility 
for aluminum conductor research. 





' ALWAYS USE ALCOA ALUMINUM ACCESSORIES WITH ALUMINUM CONDUCTORS 
354 June 1955—Cuemicat ENGINEERING 





Fact: 


Rugged Westinghouse Industrial Heaters 
available in 24 Sizes... 8 Coil Selections . . . 150 Ratings 
from 100,000 to 2,500,000 BTU/hr . . . 2,000 to 25,000 CFM each 


1. Proven, Westinghouse-manu- 
factured,extended surface heating 
coils good for continuous opera- 
tion up to 200 psig. 


2. Die-formed casings with 
rounded corners eliminate acci- 
dents and dirt catching pockets. 
Front and back panels easily re- 
movable. 


i t | 3. Multiple louvered outlets for 
HEAVY-DUTY COIL. : : AR efficient distribution of heated air. 
Tapered steel fins Pe 
bonded to 1" wrought : es oS 4 
iron pipe—with in- 
ternal steam distrib- 
pts m= ; ‘ 5. Face and by-pass dampers 
bond and corrosion agp cir A setgp nate, 
sete to maintain uniform tempera- 
resistance. ~~” tures. 


NOTE: Louver type mixing box 
accessory permits introduction 
of fresh air for make-up and ven- 
tilation, with or without filters. 


Self-aligning, grease-lubricat- 
ed ball bearings mounted outside 
casing, readily serviceable. 


Solve your space heating problems with Westinghouse- mounting on floor, walls, or suspended from ceilings. 
Sturtevant Industrial Heaters. Eliminate cold, drafty In short, they can be placed where they will do the most 
conditions caused by excessive cold infiltration through _—_ good, and can be relocated to meet any change in plant 
leakage or exhaust. layout. 
° ° “ae Every unit is backed with a Westinghouse exclusive— 
Two Types With Wide Applications: one ac Only Westinghouse mm all principal 
GENERAL PURPOSE HEATER...For manu- components—Fans, Heating Coils, and Motors. You 
facturing areas, warehouses, garages, commercial can get unit engineering and single equipment respon- 
buildings—with standard non-ferrous heating coils. _ sibility. 
HEAVY-DUTY HEATER ... For continuous-duty MORE FACTS? To find out how to solve your par- 
high-pressure systems, or industrial process work ticular heating problem, call your Westinghouse-Sturte- 
—with wrought iron heating coils. vant Sales Engineer . . . he is the “Man With The Facts” 
The compact packaged engineering of every Westing- _on heating, air handling, and electronic air cleaning... 
house-Sturtevant Industrial Heater provides units for or fill in coupon below. 


WESTINGHOUSE Westinghouse Electric Corp. 


Sturtevant Division, Dept. 15E 


AIR HANDLIN G ; Hyde Park, Boston 36, Mass. 


Please send more information on your Industrial Heaters. 
you CAN BE SURE...1F 175 


a Westinghouse 
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You Can See Why 


SARAN LINED PIPE 


is your answer to downtime losses 


It’s made of corrosion-resistant saran pipe 
swaged right inside rigid steel pipe . . . two pipes 
in one for longest-lasting performance. 


Here’s really trouble-free piping . . . saran lined pipe, 
fittings and valves! This modern piping has a hats 
inner lining that eliminates shutdowns les to corrosion 
.. . forms tight-fitting joints that prevent leakage. Saran 
lined pipe, fittings oa valves won't burst under working 
pressures up to 150 psi . . . and saran lined cast steel 
fittings are available for even higher pressures. Every 
single piece of saran lined pipe, fittings and valves is 
carefully spark-tested by hand to be sure there are no 
pinpoint holidays or cracks in the lining. 





SOME OF THE MANY 
INSTALLATIONS USING 


SARAN LINED 


STEEL PIPE 


Saran Lined Pipe is Manufactured by 
The Dow Chemical Company 
Midland, Michigan 











Hydrochloric acid has been conveyed in this 
installation for well over seven years. Service 
has been eminently satisfactory. 


Installation costs are low with saran lined pipe, fittings 
and valves, too. They can be cut and threaded in the 
field with modified pipe-fitter’s tools. And because they’re 
rigid, few supporting members are needed. 


If your operation requires the conveying of acids, alkalies, 
solvents and other corrosive liquids, be sure to investigate 
saran lined pipe, og and valves today. For further 
information, write the Saran Lined Pipe Company, 2415 
Burdette Avenue, Ferndale 20, Michigan, Dept. SP529A. 


RELATED SARAN PRODUCTS—Saran rubber tank lining e 
Saran rubber molding stock e Saran tubing and fittings e Saran 


pipe and fittings. 


Saran lined pipe is used here in an automatic 
water de-ionizer. This installation has also had 
a long record of uninterrupted service. 





you can depend on DOW PLASTICS <> 
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METERING PLATE 


provides the right amount of 
lubrication for A-c. and D-c. motors 


No over or under lubrication. 
is possible... you can’t 
grease ’’em wrong! 


This is your sure answer; 
to reliable greasing 
to eliminate burned-out motors.) 


Grease is metered to the 
bearing in just the right amount. 
at all times. 


Get in touch with the Reliance 
sales office or distributor near you : 
for more details. A-1492 esuaecs 


TOTALLY PROTECTED 
A-C. MOTOR 


mm RELIANCE -ncinctanece RELIANCE 


O oO 
Dh 1063 IVANHOE ROAD e CLEVELAND 10, OHIO aw 
Sj Canadian Division: Welland, Ontario Faecision bull 


an Build of tT of atin, MOTORS 
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TEMPERATURE LIMIT OF RESISTANCE TO PROGRESSIVE SCALING 


in Still Air 








%;, Continuous Service 


Type 310 or 314 


AM 25-12 
Type 309 





Stress, psi x 1000 
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1200 1300 
Temperoture, Degrees F 


EFFECT OF GRAIN SIZE ON HIGH 
STRENGTH AND DUCTIM 
10.000 Hlours for Rupture 





Numerals 
overage el 














140 


BEHAVIOR OF CHROMIUM STEELS OF DIFFERENT ALLOY CONTENT 


During Hydrogen-Sulfide Attack 
























































E GRADIENT 





0.07 C, 0.33 Mn, 0.020 S, 
0.019 P, 1.00 Si, 16.96 Cr 


OF STEEL 




















Heres 124 Pages of Valuable Data 
on STAINLESS STEEL 


Stainless and heat resistant steel can usually be 
classed as a critical material, since it not only 
contains strategic alloys but is indispensable in 
many vital industrial and armament applications. 
It is always important, therefore, to make every 
pound go as far as possible. 

The latest edition of our comprehensive 124- 
page, case-bound Stainless Steel Handbook is 
ready for distribution now. It will help you to 
select the right stainless steel and to use it 
properly. Comprehensive listings of analysis, 


properties and characteristics of each type will 
guide you in specifying grades that will do your 
job most. efficiently. Clear, concise fabrication 
data will help you speed production and cut waste. 

Your copy of the Stainless Steel Handbook 
will be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write Allegheny 
Ludlum Steel Corporation, Oliver Building, Pitts- 
burgh 22, Pa. 

ADDRESS DEPT, \CE-66 


You can make it BETTER with 





Allegheny Metal 


Warehouse stocks carried by all Ryerson Steel plants 
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within the shadows of the ancient 


Roman Forum an unusual type of diplomacy is at work. 


Meeting at the Fourth World Petroleum Congress, 


representatives from many countries have assembled in Rome 


to discuss mutual problems and to survey the latest 
developments in the science of petroleum. By this means, 
the free exchange of ideas and experiences is 

facilitated among men who are drawn together by the 
universal desire for progress and success. 

And success will be theirs . . . success that will be 
measured in far greater terms than in the advancement 
of an industry. For, with their unhampered search for 
new ideas every member of the Congress 

becomes a statesman for the free world... 


statesmen of technology . . . and truth. 


1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS 


PROCON (CANADA) LIMITED—40 ADVANCE ROAD, TORONTO 
PROCON (GREAT BRITAIN) LIMITED—112 STRAND, LONDON 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


HDS 





alacant 
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Another Example 
of 
Lfficient Power 


at Lower Cost 


Coopet-Bessemer Compressors operate “on their own" 


Whatever your compressor requirements may be, from 
100 to 5000 hp, Cooper-Bessemer offers you unique 
advances assuring the highest efficiencies combined with 
lowest cost operation. Your nearest Cooper-Bessemer 
office will gladly give you the specific information you 
may require. 


CTUALLY, the statement that Cooper-Bessemers are 
“on their own” is far from an exaggeration. For 
example, this single stage Cooper-Bessemer FM-2 com- 
pressor, installed in a Michigan refinery, runs 24 hours 
a day without operating personnel. 
This money-saving advantage is made possible by highly 
efficient Cooper-Bessemer controls which automatically 
handle all phases of the compressing operation. 
Moreover, in this plant’s processing, contamination by 
oil is completely avoided. Therefore, the FM unit is 
equipped with Cooper-Bessemer carbon pistons, operat- 
. ing against micro-honed mirror finish liners, requiring 
no lubricating oil whatever! — a highly important factor 
in various processes involving compressed air and other 


gases. 





MOUNT YERNON, OHIO 


COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City © Seattle, Wash. © Bradford, Pa. ® Chicago, Ill. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shreveport, la. © San Francisco, Los 

Angeles, Calif. © St. Lovis, Mo. ©@ Gloucester, Mass. © New 

Orleans, La. ® Tulsa, Okla. © Cooper-B of Canada Ltd., 
Edmonton, Alberta—Halifax, Nova Scotia. 





DIESELS @ GAS ENGINES @ GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


360 
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CHAPMAN’S 


Disc CHECK VALVE 


Stays Open Without 
Flutter, Closes Fast 
Without Slamming 





Chapman’s Tilting Disc check valve 
keeps maintenance costs down in the entire 
piping system. There’s no flutter or vibra- 
tion in the open position: the lightweight, 
airfoil-designed disc is held firmly against 
its stops by the fluid flow. 

When flow starts to reverse, the uniquely 
designed disc swings quickly to the closed 
position, cushioned by fluid pressures, and 
then drops to a tight seal against the seat, 
without sliding or scraping. Closure is fast, 
tight... and quiet. Slamming is eliminated, 
in all but unusual piping arrangements. 
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Freedom from vibration and slamming, 
low wear and low head loss keep main- 
tenance costs down, give years of more effi- 
cient service. For every check valve service, 
specify Chapman’s Tilting Disc. Available 
in steel or iron, with suitable trim to meet 
service conditions. Full engineering data 
are in Catalog 30. Write for it today. 








ADVANTAGES OF 
ARMSTRONG INSULATION 
CONTRACT SERVICE 


ie 


Nation-wide service ... 43 offices give you 


No matter where your next insulation job may be, 
Armstrong can give you efficient, well-integrated, 
on-the-job service from original specs to final 
installation. 

If your job is some distance from home, Arm- 
strong engineers will help your home office staff 
develop plans and specifications. Then your de- 
cisions will be efficiently carried out by the Arm- 
strong office in the territory where the installation 
is to be made. An Armstrong engineer is always 
close at hand, eliminating misunderstandings and 
long-range communications. 

Whether your job requires high- or low-temper- 


insulation help anywhere 


ature insulations, the Armstrong Insulation Con- 
tract Service provides a full line of materials. 
Experienced engineers, assisted by trained super- 
intendents and foremen, oversee your job from 
start to finish. And if you have special problems, 
the facilities of the Armstrong Research and De- 
velopment Center are always available to you. 

Get full information on how the Armstrong In- 
sulation Contract Service can help you from your 
nearest Armstrong office. For a free booklet on 
Armstrong Industrial Insulations, write Arm- 
strong Cork Company, 2006 Sharpe Street, Lan- 
caster, Pennsylvania. 


(Armstrong INDUSTRIAL INSULATIONS 
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ship kid-glove chemical. 


—— 











of stainless steel 
Monel Metal 
or Nickel 


.. «Tight Head or Removable Head Types 


Here’s the returnable shipping con- 
tainer to protect your sensitive chemi- 
cals, oils, and food products against 
contamination during shipment or in 
storage. Tight head or removable head 
Hackney Drums are available in sev- 
eral types of stainless steel—or in 
Monel metal—or in nickel. Choose the 
metal that treats your product best— 
and be sure the high purity of your 
product is protected all the way to its 
destination. 


Both open head and tight head models 
are ruggedly built for long life and low 
damage claims. Both have smooth, 
crack-free interiors that are easily kept 
spotlessly clean. Can be furnished as 
mixing containers without I-bars, cover 
or clamp ring if desired. 

Write for specifications and details. 
Ask for the new Hackney Drum and 
Barrel Catalog which describes Hack- 
ney engineered containers for all solids 
and liquids. 


EASILY CLEANED— 
smooth bottom chime 


has no cracks 


PRESSED STEEL TANK COMPANY 


Manufacturer of Hackney Products 


1447 S. 66th St., Milwaukee 14 © 52 Vanderbilt Ave., Room 2025, New York 17 
203 Hanna Bidg., Cleveland 15 © 936 W. Peachtree St., N. W., Room 113, Atlanta 3 
208 S. LaSalle St., Room 792, Chicago 4 © 553 Roosevelt Bidg., Los Angeles 17 
4550 W. Main St., Room 206, Kansas City 6, Mo. © 140 Wallace Ave., Downingtown, Pa. 


CONTAINERS FOR GASES, LIQ UPDS:. AND SOLEDS 
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WHERE 


TRADE MARK REG. U. S. PAT. OFF. 


Pires SUC T - 


A typical large installation of Haveg pipe, valves and fittings showing simple method of 
support required. Haveg pipe is unaffected by thermal shock, seldom requires insulation. 


EQUIPMENT IS 
FITTINGS 


INSTALLED 


VALVES PUMPS 


These Haveg parts are used in pumps for hot 
(104°F.) 30% Hydrochloric acid, Typical record: 
33 months without replacing a single part. Many 
users report even longer life. 


Escape potential valve troubles by buying Haveg 
y-valves and diaphragm valves which are smooth- 
molded, exactingly machined, tested in the Haveg 
factory. Haveg works with you on special designs! 


Processing Corrosion has been Controlled! 


Where liquids get hot and corrosive, it pays to consider all 
the facts about Haveg piping systems. Haveg has all the 
major ingredients for good chemical piping. Strength. Dura- 
bility. Light weight. Outstanding resistance to corrosion 
and thermal shock. 


It withstands rapid temperature changes and enables you 
to go into a high range of process temperatures with com- 
plete safety and a proven history of reliable performance. 
Haveg piping resists corrosion of practically all acids (ex- 
cept oxidizing acids) and lasts for years without repairs or 
maintenance. 


Haveg piping is molded in diameters of 42” up and comes 
in lengths to 10’. It can be cut and fitted on the job (a new 
Haveg tool makes this even simpler—ask your Haveg en- 
gineer for details). For handling corrosive gases or fumes, 


ATLANTA, Exchange 3821 . CHICAGO 11, Delaware 7-6088 

CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1-8700 

DETROIT 39, Kenwood 1-1785 ° HOUSTON 4, Jackson 6840 

LOS ANGELES 14, Mutual 1105 ° SEATTLE 7, Hemlock 1351 
© WESTFIELD, N. J., Westfield 2-7383 
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Haveg duct is made in cylindrical or rectangular shape with 
lighter walls. Fume hoods, bifurcators, fan housings, fit- 
tings, all are made from Haveg and give complete contain- 
ment and control of corrosives. 


It’s a long story telling all about Haveg, the moldable, 
thermosetting plastic material made of acid-digested asbes- 
tos and synthetic resins. Haveg is both a material and a 
service . . . it comes from America’s first molders of 
corrosion-resistant plastic equipment. It can be as big as a 
200’ stack, as small as a miniature pump part. Call the 
experienced sales engineer listed. Write for the 64-page 
illustrated Bulletin F-6 which contains size and chemical 
resistance charts, design specifications. Remember, Haveg 
is a logical, proven answer to your design problems in 
handling hot, corrosive liquids; in fact, in all equipment 
that must control processing corrosion. 


CORPORATION 
ummm. = NEWARK 2, DELAWARE 


FACTORY: WILMINGTON 8, DEL. ¢ Wilmington 3-8884 
A SUBSIDIARY OF CONTINENTAL.DIAMOND FIBRE CO. 
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Semi-circular storage piles 
built by Jeffrey Stacker. 


Big custom jobs are a constant 
challenge to Jeffrey engineers and pro- 
duction men. Take this modern storage 
and reclaiming system for instance: 


The problem: To store 1” dia. and smaller 
pebble phosphate rock and concentrates at different 
points and reclaim the same material for processing. 


The solution: Material is dumped from railroad cars 


tro m /top to bottom into track hoppers over two Jeffrey-Traylor feeders . . . 


moves on Jeffrey Belt Conveyor — at 


ae it’ S J E F F g E Y. 800 T.P.H. — to track-mounted Jeffrey 


Stacker which turns on a 270’ radius 
to build 80-foot-high semi-circular piles of approxi- 


mately 320,000-ton capacity. A series of valves beneath 
the piles discharge onto a traveling hopper which feeds 
two Reclaiming Belts at 336 T.P.H. each for processing. 
Rock can be removed at controlled rate from any point 
in pile or several points at once. 


The entire installation is built to withstand hurricane 
winds . . . to operate efficiently at low cost . . . to meet 
the rigid engineering standards of Jeffrey and its client. 
Write for Catalog 852. 


Jeffrey Belt Conveyors in tunnels under piles reclaim 
materials to process. 


“JEFFR 


IF IT’S MINED, PROCESSED OR MOVED 
. - ITS A JOB FOR JEFFREY! 
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100° DB 130 GR/LB 





cooling tower water 87° em Kathabar Unit 


conditioned air JA 101° DB 45 GR/LB 


Weighing Coating Bagging Storage 


HOW KATHABAR HUMIDITY CONDITIONING 
STOPS MOISTURE REGAIN IN AMMONIUM NITRATE 


using 87°F coolant to get 46°F dewpoint 


You can prevent moisture regain in the production of hygroscopic ma- 
terials—common problem in chemical industries—by taking a cue from 
major producers of ammonium nitrate. They use Kathabar humidity 
conditioning to bathe process areas with a protective atmosphere of dry 
air in equilibrium with their dried prills. 

Before they applied Kathabar equipment to this problem, costly recycling 
was often necessary to restore proper dryness and avoid clogged convey- 
ors and bagging machines, bricking up in storage, inaccurate bagging. 


Ammonium nitrate producers selected Kathabar systems to solve these 
problems because of several operational advantages. Kathabar units are 
economical; can deliver air at 46°F dewpoint with 87°F cooling tower 
water. No expensive over-cooling and reheating. They’re rugged: per- 
form effectively with only routine maintenance in the extremely corrosive 
ammonium nitrate atmospheres. They’re safe: absorbent solution is non- 
inflammable, will not carry over. 


Kathabar units are doing similar jobs in many other chemical process 
industries such as pharmaceuticals, plastics, food, rubber, film, atomic 
energy. They can meet your exacting requirements, too—economically, 
effectively, safely. Call your Kathabar system engineer or write for Lit- 
erature Group K54-3 to learn how this equipment can earn for you. 


SURFACE COMBUSTION CORPORATION ¢ TOLEDO 1, OHIO 
ALSO MAKERS OF Surface INDUSTRIAL FURNACES fanttrol avtomatic space HEATING 


366 June 1955—CuemicaL ENGINEERING 








Close to 


Bern we. 


ee 


ate 


3 yds. of ammonium sulphite handled by this 2'-yd. MICHIGAN... 


The bonus in the bucket 
pays for this machine fast! 


Take another look at the 
bucket in the photograph. It 
shows a typical MICHIGAN* 
bucket-load, heaped-up well 
over the rated capacity of the 
bucket—nearly a 50% bonus. 
Translate this bonus into your 
daily production and you'll see 
why a MICHIGAN Tractor 
Shovel pays for itself fast: you 
simply move more material with 
a MICHIGAN. 

Tremendous digging ability. 
Get the bucket blade into hard- 
to-dig material or under a heavy 
obstacle and “‘work”’ the bucket 
until you’ve got a heaping load. 
The two double acting bucket 
cylinders are actually powerful 
enough (if the blade is under an 
immovable object) to pull the 
back wheels off the ground! 
We'll match the MICHIGAN’S 
_ digging ability against any make 


*A Trademark of Clark Equipment Company 


or type of Tractor Shovel, bar 
none. 


Low-level bucket action. You 
can roll the bucket back only 
a few inches off the ground— 
heaping bucket-loads even when 
the material is scattered only a 
few inches high. And you can 
carry the full load low—your 
driver can see where he’s going, 
he doesn’t have to travel back- 
wards. 


No clutch—faster cycles. 
There’s no clutch pedal on a 
MICHIGAN. You can actually 
shift between Forward and Re- 
verse while moving: simply push 
the hand-lever on the steering 
column — MICHIGAN’S 1 pow- 
er-shift transmission shifts in- 
stantly. Power-shifting saves 
time and energy every cycle. 
Your operators will say: ‘““This 


sure beats riding a heavy-duty 
clutch all day!” 


See it in action—on your own 
job. Write us and we'll arrange 
a demonstration. MICHIGANS 
are built to handle jobs too 
tough for other rubber-tired 
Tractor Shovels—let us prove it, 
without obligation. Write for 
details on the pay-as-you-go 
MICHIGAN Lease Plan—you 
can put these machines to work 
without laying out a penny of 
capital. 


CLARK EQUIPMENT COMPANY 
Construction Machinery Division 
432 Second Street 

Benton Harbor 27, Michigan 

Phone WA 6-6184 __ 


CLARK 


EQUIPMENT 








Fluids in shell or tube contact only 
glass, chemically resistant ceramic, 
or Tefion. One 50 ft.2 unit requires 
floor space of 9” x 13’6”; with 13” 
of vertical height. Now you can say 
good-bye to heat exchanger corro- 
sion and contamination problems. 
Detail of header assembly for 
handling corrosion product in both 
shell and tubes. The unique “fluid” 
seal between the shell side and the 
tube side is effected by a Silastic 
sealer sheet (1). This acts as a fluid 
and is put under fluid pressure by 
tightening the flange bolts (2). The 
fluid is completely contained in the 
cavity formed by the tubes (3) and 
the retainer ring (4) around the 
outside of the tube sheets. The 
Silastic sealer sheet is compressed 
against the Teflon sealer sheet pro- 
tector (5), which presses against the 
precision finished tube ends, creat- 
ing a leak-proof seal. 
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NEW glass shell and tube heat exchanger 


gives complete protection from corrosion 


Here’s real news, if your heat ex- 
changers must handle materials that 
eat the heart out of metals . . . or 
chemicals that are sensitive to even 
slight metallic traces, or fluids that 
quickly foul the tubes. 

The new Pyrex brand glass shell 
and tube heat exchanger offers these 
seven advantages: 

1. Complete protection against prod- 
uct contamination and corrosion. 
No metal parts exposed inter- 
nally. Use it for all fluids (except 
those containing hydrofluoric 
acid, or hot concentrated phos- 
phoric acid, or alkalies). 

. Easy Cleaning—The smooth, hard 
glass is easy to clean. You can see 
when cleaning is needed—and 
when it’s complete. Can be 


cleaned with hot mineral acids. 


. Flexibility—Switch from one prod- 


uct to another quickly and easily. 
Corrosive material may be used 
on either shell side or tube side. 


. High Efficiency—Light tube walls 


give a high wall conductivity co- 
efficient (h=260 BTUhr./ft.*/ 
Deg. F.). Freedom from deposits 
keeps efficiency high, no allow- 
ance needed for fouling or scal- 
ing. 


. Versatility—Useful for cooling, 


condensing, heat exchanging, and 
for refluxing or partial condens- 
ing. 


. Compactness—Needs only 9” x 


13'6” of floor space and only 13” 
of height for one 50 ft.? unit. 
Stack units vertically in series or 


parallel without additional floor 
space. And it’s so light (only 165 
Ibs.) two men can handle it easily. 


. Economy—The first six features 
add up to operating economy. But 
that’s just the start! Initial cost is 
much lower than for most equal- 
capacity corrosion-resistant shell 
and tube exchangers. Coolant 
costs less where you can use sea 
or river water. Installation is 
lower. Since glass never wears 
out, you get long service with no 
replacement parts worries. 


Send for more information—Let us 
send you more detailed information 
about this remarkable new PyREXx 
brand glass unit. Just write, wire, or 
phone Corning Glass Works, 16 
Crystal Street, Corning, N. Y. 


4 CORNING GLASS WORKS, Corning, N.Y. 
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Complete “Line-to-Load” 


hen Allis-Chalmers Type H high voltage starter is a 
complete control unit. Everything needed for efficient 
motor control and positive protection is engineered into 
one easy-to-install cubicle. 

Control functions, varying with specific job applica- 
tions, include full or reduced-voltage starting, accelera- 
tion, speed control, reversing or non-reversing, and dy- 
namic braking. 


A few of the many protective features 


Current-Limiting Fuses clear short circuit in less than % 
cycle... long before short can damage contactor or motor. 


Overload Thermal Relay adjusts for ambient tempera- 
tures . . . trips only on motor overload. Allows use of 
maximum capacity. 


Time-Delay Undervoltage Relay permits restarting if 
power is restored within its setting. 


Compartmented Enclosures isolate high voltages. Dead 
front construction and electrical interlock on fuse com- 
partment provide additional personnel protection. 


Choice of 
Air or Oil 
Contactors 








For complete information, see your Allis- 
Chalmers representative, or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. Ask 
for Bulletin 14B6410B. 


A-4580 


ALLIS-CHALMERS 
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New Extractive 




















Extractive distillation, re- 
forming, conversion: important 
features of this modern plant. 


Boasrixc major improvements in 
equipment and process, Commercial 
Solvent Corp.’s plant at Sterlington, 
La., now produces methanol at a 29 
million gal. per year clip, from natural 
gas. 

Just a few years ago the plant pro- 
duced 15 million gal. per year—but ex- 
pansion was called for to meet: the 
growing demands for formaldehyde. 

Essentially, the expanded plant has 
(1) a new, more efficient gas reforming 
system, (2) a new, third converter and 
(3) a new extraction distillation unit 
for purifying crude methanol. 
> Reforming the Gas—Natural gas, 
under incoming line pressure, flows 
through sulfur removal vessels con- 
taining activated carbon beds. Here 
organic sulfur and hydrogen sulfide 
are adsorbed. 

The gas is then preheated by heat 
exchange with hot reformed gas, and 
mixed with carbon dioxide (CO, from 
adjacent ammonia plant). 

Reaction steam (30 psig.) is pre- 
heated and mixed with combined nat- 
ural gas-carbon dioxide streams. This 
mixture then goes to two parallel re- 
former furnaces. Reformed gases 
(CO, CO, H,) form here, over a nickel 
catalyst contained in heated vertical, 
alloy steel tubes. Flue gases are cooled 
in a waste heat boiler, where 250 psi. 
steam is generated. After the boiler, 
flue gases are used to preheat com- 
bustion air. 

After passing through a steam pre- 
heater, a mixed gas preheater, and a 
natural gas preheater, reformed gases 
are cooled in a feed water preheater 
and gas scrubber-cooler. Finally, cool 
gases enter a gas holder. 
> How to Convert to Methanol—From 


ENGINEERING § 
PICTURED 
FLOWSHEET 


the holder, gas flows to the first stage 
of five primary compressors (two new 
compressors are 2,500 hp., gas-engine 
driven). ‘Two circulators operating in 
parallel for each converter system, raise 
the gases to an operating pressure of 
4,800 psig. Each pair of circulators 
discharges to a common line leading 
to two oil traps. 

The outlet from the oil traps di- 
vides into (a) main feed to the top 
of the converter, (b) a bypass to the 
bottom and (c) quench lines. These 
quench lines connect to various points 
in the converter for close temperature 
control. 

Main flow is downward through the 
catalyst bed, after passing through 
an internal heat exchanger. The con- 
verter operates at about 5,000 psig. 
and 400 C. Conversion: about 12 to 
15% per pass. 
> Extractive Distillation—One of the 
difficulties involved with refining crude 
methanol is that impurities (isopropyl 
isobutyl, alcohol, traces of ethers, ke- 
tones and aldehydes) have boiling 
points close to methanol itself. 

However, Commercial Solvents uses 
a new extractive distillation unit to ac- 
complish this difficult separation. In 
the unit, water acts to change the ratio 
of impurities to methanol] in the 
equilibrium vapor. 

In practice, crude methanol is in- 
troduced on plate 25 of the column, 
soft water goes in on plate 40 (count- 
ing from the bottom up). Water flows 
down the column, and out with 
methanol. 

In a solvent recovery column, water 
is separated from methanol—which 
comes off as distillate—and then to 
storage. 
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Here at Flexitallic Gasket Company 
we originated the “flex” that is the 
basic feature of Flexitallic spiral- 
wound gasket construction. Flexitallic 
Gaskets are exclusively spiral-wound, 
the uniquely resilient construction 
pioneered by the company in 1912. 
For 43 years our engineers have de- 
signed and built only one product — 
Flexitallic spiral-wound gaskets... 
working with leaders in American in- 
dustry to make full use of the tre- 
mendous sealing power of Flexitallic 
Gaskets in aviation, atomic research, 
process industries, power plants, ships 
of the Navy and merchant marine. 





Each Flexitallic Gasket is designed 
and engineered to meet specific con- 
ditions of thermal and physical shock, 
corrosion, vibrajfon, weaving and un- 
predictablgA7Oint stresses. Spirally- 





THE ‘FLEX’ IN denne 








wound V-¢fifiped pli¢s of required 
metal with/A}ter, ating plies of proper 
filler resuff 4n 4 resilient gasket hav- 
ing charActeristics of a calibrated 
spring. “ 




























Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a pre- 
determined load. For all pressure/ 
temperature’ ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special 
requirements: .125”, .175”, .250”, 
.285”. In diameters to 84” O.D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 1, N. J. 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 


S, PRESSURE VESSELS AND PROCESS EQUIPMENT 


The ideal seal for many process applications is a Flexitallic Gasket 
with Teflon trapped between edges of stainless steel. Ask for folder, 
“Teflon in Flexitailic Gaskets.” 


*Not all spiral-wound gaskets are Flexitallic. Look for Flexitallic Blue 
—it’s our exclusive blue-dyed Canadian asbestos filler. 
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Holding high vacuum with low upkeep 
is routine for these CRANE VALVES 


At the Crosley & Bendix Home 
Appliance Divs., Avco Mfg. Corp. 
refrigerator plant at Richmond, 
Ind., a line vacuum within a few 
microns of absolute is applied to a 
dehydration process. But holding 
this vacuum wasn’t alwaysa routine 
operation. 


There was a time when frequent 
valve failures caused production 
losses and costly maintenance— 
stopped only when Crane Packless 
Diaphragm Valves were installed. 


Of the valves formerly used, a 
multiple metal diaphragm type 
lasted about 3 months. Crowning 
of diaphragms caused restriction or 


closure and made the valves inoper- 
able. Damaged diaphragms meant 
complete valve replacements. 

In other valves, in-leakage at the 
diaphragm-to-stem connection 
made them unsatisfactory. 

Now in service more than a year, 
none of the Crane Kel-F Diaphragm 
Valves has needed any maintenance. 
Crane simplified construction, giv- 
ing a longer-life diaphragm... tight- 
er bonnet seal and seating . . . and 
easier operation . . . is the reason. 

The diaphragm in Crane design 
has longer life because it seals the 
bonnet only—is not subject to the 
cutting and crushing encountered 


CRANE CoO. 


VALVES @ 


KITCHENS © PLUMBING 
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when also used for seating. The sep- 
arate, positive seating disc controls 
fluid even should diaphragm fail. 
Wide selection of body materials 
and trims. Ask your Crane Repre- 
sentative for Circular AD-1942. 


Crane Co., General Offices: 836 
S. Michigan Ave., Chicago 5, IIl. 
Branches and 
Wholesalers Serv- 
ing All Industrial 
Areas. 





CRANE’S FIRST CENTURY...1855-1955 
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*A rubberizing material for as- 
phalts, made by Rubarite, Inc., 
ge W. Jackson Bivd., Chicago 








A SINGLE CONTINUOUS 
AUTOMATIC PROCESS 
THAT COMBINES — 


e drying 

e pulverizing 
e classifying 
e 

e 








cooling and 
collecting 





IN ONE SIMULTANEOUS OPERATION 


Flow sheet showing the operating arrange- 


ment of Raymond Imp Mill with Flash 2 ; > * ee 
Drying and Cooling System for removal THE preparation of this modern synthetic material involves 


of moisture while pulverizing. delicate handling and close control throughout the process. 

This was successfully accomplished with the Raymond 

TYPICAL PRODUCTS Flash Drying System since it delivers the finished material 

in such form that the Rubarite can be easily added to 

handled by asphaltic hot mixes, so as to disperse rapidly when incor- 

. rated in the bitumens,:and to retain all of its properties 

Raymond Flash Drying bee improving the physical characteristics of castle and 

PIGMENTS CHEMICALS tar. 

INDUSTRIAL WASTES During the pulverizing operation, the heated air passing 

FOODS. CLAYS through the mill system effectively removes the moisture, 

FILTER-PRESS PRODUCTS reducing the content from an initial 40% to a final 1% 

without detriment to the product. At the same time, the 

SYNTHETIC RESINS material was classified to a uniform powder of required 

AND VARIOUS 80-mesh fineness and then air-conveyed to the collector 
HEAT-SENSITIVE MATERIALS system for cooling and bagging. 

yeu have © drying-grinding The Raymond Flash Drying Mill provides a clean, auto- 

problem on some similar p matic, dustless system that delivers a consistently uniform 


uct — write for recommenda- product at a record low cost. 
tions of Raymond engineers. 


COMBUSVION E VEERING, INC. 


1311 NORTH BRANCH ST. SALES OFFICES IN 
CHICAGO 22, ILLINOIS PRINCIPAL CITIES 
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Raymond J. F. Kunz: Man of the Month 


Career of new executive vice president of the Borden Co.’s 


Special Products Div. shows the value of varied experience. 


“It’s surprising how far you can 
go if you work at it.” With that 
observation Raymond J. F. Kunz, 
newly appointed vice president of 
the Borden Co.’s Special Products 
Div., quietly sums up his varied 
and successful career. 

Though only 47, Ray’s already 
gained success as a teacher, con- 
sultant, researcher, engineer and 
executive. In his new job he’ll 
direct over-all operations -in the 
10 plants of the Special Products 
Div. These turn out products 
ranging from soybean extracts and 
animal feed supplements to infant 
foods and pharmaceuticals. 
> Gathering Experience —'To pre- 
pare for his new post, Ray notes 
that he “spent a lifetime gathering 
business experience.” He started 
even before he received his bache- 
lor degree, working as a lab assist- 
ant and later as a plant chemist 
while working toward his BS in 
chemical engineering at night. In 
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1931, when he graduated from 
New York’s Cooper Union Insti- 
tute, he had been working as chief 
chemical engineer in the research 
laboratory of Electrolux Servel, 
Inc., for about two years. After 
graduation, he continued in this 
post, became an instructor in 
chemical engineering in Cooper 
Union’s night school and launched 


. work toward his masters degree—all 


at the same time. 

After two years of this ambitious 
program, Ray left Electrolux to 
teach full time at Cooper Union. 
He kept working for his masters 
at the University of Michigan dur- 
ing summers and. received it in 
1935. In 1940 he earned his PhD 
from Colombia. Earlier, in 1934, 
Cooper Union granted him the 
professional degree of Chemical 
Engineer. 
> Along the Way— While teach- 
ing, he began a private consulting 
practice and worked on problems 


in fields ranging from fuels to food- 
stuffs. He left Cooper Union in 
1941 to serve as consultant, official 
investigator and, later, director of 
Division 10 of the National De- 
fense Research Council. 

Here, Ray directed confidential 
government research on chemical 
warfare agents. He continued in 
this post through most of the war. 

In 1944, he left Division 10 to 
become director of engineering de- 
velopment at Hoffman-LaRoche, 
vitamin and pharmaceutical mak- 
ers of Nutley, N. J. 
>To Borden—He joined Borden 
the following year to supervise pro- 
duction and engineering in the 
special products plants of the com- 
pany. Elevation to executive vice 
president came just last month. 

Ray credits this varied experi- 
ence with giving him the business 
training needed for a management 
post. As he sees it: “Since con- 
version of materials is so impor- 
tant in the profit picture, there’s 
something of a trend to bring en- 
gineers into management. But to 
qualify, the engineer must be con- 
versant with business operations 
such as sales, accounting, finance, 
etc.” 
> Get Things Done—“It’s also im- 
portant,” he continues, “for the 
man to be able to work and get 
things done. He must learn to 
make decisions and act. Of course, 
you can never be sure you're right 
—all business is a risk—but gener- 
ally, if you don’t make a move a 
competitor will.” 

With Ray, “getting things 
done” is not confined just to work. 
He’s had a tremendous number of 
hobbies. Current fascination is 
building and operating amateur ra- 
dio gear. Both he and the oldest 
of his three sons hold licenses and 
enjoy swapping experiences with 
other “hams” the world over. 

Prior to radio; he tried his hand 
at oil painting, and the excellent 
results of these efforts adorn his 
office walls. Photography, too, was 
once a diversion.—HTS 
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1575 GALLONS OF OIL 


NEAR A 1700° FURNACE! 


A king-size oil quench is a bad 
enough fire hazard by itself. Put 
it next to a roaring, 1700 degree 
hardening furnace, and it could 
turn a plans into a cinder pile! 


So the Allen Manufacturing Com- 
pany discovered when they instal- 
led this hardening and tempering 
machine in their Hartford, Con- 
necticut plant! 


From the hardening furnace, hex- 
socket screws are quenched in oil, 
tempered, then quenched again. A 
flash fire in the huge oil quenching 
bath could mean loss of the ma- 
chine, costly down time—and pos- 
sible loss of the entire plant! 

Safety-minded Allen executives 
naturally took proper precautions, 
held the oil far below its flash 
point with thermostatic tempera- 
ture controls. Still, they realized 


Kidde & 


that more protection was needed! 
So Allen called on Kidde —long- 
time specialists in fire extinguish- 
ing systems. 

Kidde engineers studied the prob- 
lem, installed a special carbon di- 
oxide extinguishing system which 
could be triggered instantly. 

If fire strikes, one pull on a control 
handle pours clouds of fire-killing 
CO, over the blaze, snuffing flames 
in seconds. At the same time, pres- 
sure-operated switches in the lines 
automatically shut down feed and 
conveyor motors! 


All fire hazards—dip tanks, flam- 
mable liquids and electrical equip- 
ment — are potential plant-wreck- 
ers. Make sure they get the proven 
protection of Kidde extinguishing 
equipment. Call your Kidde agent 
today! 


Walter Kidde & Company, Inc. 
628 Main Street, Belleville, 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, ‘Fyre-Freez’ and the Kidde seal are trademarks of Walter Kidde & Company, Inc. 
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NAMES ... 


Bancroft W. Henderson—President 
of American Synthetic Rubber 
Corp. For the last 20 years Mr. 
Henderson headed the rubber 
chemical sales department of 
American Cyanamid Co. 


Frederick H. Roberts—Appointed 
director of research for Bakelite 
Co. with offices in Bloomfield, 
N. J. 


Walter F. Rhoades—General mana- 
ger of DeSoto Paint and Varnish 
Co., Garland, Tex. 


Joseph W. Lang 


Dr. Lang has been named mana- 
ger of manufacturing for the dye- 
stuff and chemical division of 
General Aniline & Film Corp. He 
joined GAF in 1943 after doing 
research and chemical engineering 
work for the du Pont company. He 
was manager of GAF’s Rensselaer 
plant for several years and was 
maae research director in 1952, a 
post he held until his recent ap- 
pointment. 


Melvin R. Stevinson—Director of 
research for the dyestuff and 
chemical division of General 
Aniline & Film Corp., succeed- 
ing Joseph W. Lang. 


Charles E. Beaver—Vice president 
of Research-Cottrell, Inc., manu- 
facturer of electrical precipitation 
equipment. 


Granville M. Read—Recipient of 


the American Society of Me- 
chanical Engineers Medal. Mr. 
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Read is chief engineer of E. I. 
du Pont de Nemours & Co., Inc. 


Richard A. Mixer—Appointed man- 
ager of Metalweld, Inc. MW 
protective coatings division. 


Dwight C. Brown—Senior process 
engineer in the research and de- 
velopment department of Jones 
and Laughlin Steel Corp. Mr. 
Brown has been assigned to work 
in the fields of coal chemical op- 
erations, industrial waste prob- 
lems and process developments 
involving lean ore. 


H. L. Stockdale—Appointed to the 
presidency of the Insul-Mastic 
Corp. of America, supplier of 
bituminous protective coatings. 


William B. McCloskey—Vice presi- 
dent of W. R. Grace & Co., i 
charge of administrative controls 
division. 


James L. Harvey—Named president 
of the newly organized Plumb 
Chemical Corp., an affiliate of 
Fayette R. Plumb, Inc. 


Thomas M. Evans—Recipient of 
the eleventh annual Parlin Me- 
morial Award for “outstanding 
contribution to the field of 
marketing.” Mr. Evans is presi- 
dent of the H. K. Porter Co., 
Inc. 


William L. Faith—Vice president 
of the Air Pollution Foundation, 
Los Angeles, Calif. 


Charles W. Arnold—Recipient of 
the first Phi Lambda Upsilon 
National Award, established by 
the chemical honor society to 
give early recognition to promis- 
ing scientists. Mr. Arnold is a 
research engineer with Humble 
Oil Co., Houston, Tex. 


George K. Nelson—Director of the 
newly-created products develop- 





won't contaminate 
won't deteriorate 
>> won't “freeze” shaft action 


V-TYPE PACKING 

Chemiseal Type 810 TEFLON 
V-Packing for use in manual, air 
or motor operated valves. Con- 
struction and distinctive tapered 
V design offers chemically im- 
perviousservice and greater flexi- 
bility and resiliency, providing 
necessary seal at low gland 
pressure and reduced torque on 
valve stem. 


CUP AND CONE TYPE PACKING 
Chemiseal Type 810-W TEFLON 
Packing for both hand and 
mechanically operated valves. 
Cones deform inwardly to effect 
a seal at the spindle, while cups 
expand outwardly against stuff- 
ing box wall, making possible a 
tight seal at low gland pressure. 


WEDGE TYPE ACKING 

Chemical Type 810-WX Pack- 
ing offers the unusually low 
gland load required for valves 
made of Haveg, Karbate, cer- 
amics, etc. Rings provide space 
for thermal expansion. Also 
adaptable for spring loading 
wherever exceptionally low fric- 
tion load is required. 


PUMP PACKII 


Order Chemiseal Types 711-G, 
(graphite, impregnated) No. 
711-M, (impregnated with mica) 
and No. 711-O (pure TEFLON). 
For general purpose or non- 
contaminating pump service 
throughout the process- 
ing industries. 


> Write for Catalog Number TP-1053. 
UNITED STATES GASKET COMPANY 


CAMDEN 1, NEW JERSEY 


Daniels Midland Co. Dr. Nel FABRICATORS OF a 

son was formerly with the Cel- FLUOROCARBONS & OTHER PLASTICS 
‘ h Representatives in principal 

Seat cee cities throughout the world 


ment Co. 





CHEMICAL ENGINEERING—June 1955 





E NAMES... 
BOARDMAN = 
Charles A. Thomas—Selected as 
MILD STEEL ae — 1955 winner of the Priestley 


ae ow Medal, highest honor in Ameri- 
FABRICATING °°? ae he es can Si Dr. Thomas is 
ae oe ae president of Monsanto Chemical 

Co. 


Philip B. Keller—Vice president in 
charge of engineering, Stillman 
Rubber Co., Culver City, Calif. 


Frank W. Reinhart — Elected 
president of the Society of Plas- 
tic Engineers. Mr. Reinhart is 
chief of the organic plastics sec- 
tion of the National Bureau of 
Standards. 


Here you see a cement mixing plant fabricated of mild steel by 
The BOARDMAN Co. This unit took shape on a drawing board in 
BOARDMAN'S own engineering department. From there the more 
than 44 years of BOARDMAN metalcrafting experience went te work. 


Each detailed unit was precision fabricated to fit perfectly into place. Gordon Kiddoo 


Field erection was made a relatively simple matter. You'll find there 


are no misfits on a BOARDMAN fabricated job. Mr. Kiddoo was recently elected 


vice president-development of the 
From design to finished fabrication, BOARDMAN promises the finest National Research Corp. Asso- 
ciated with the firm for the past 
four years, Mr. Kiddoo has been 
metalcrafting. director of the development de- 
partment for three years. He was 
ACCEPT THE BOARDMAN CHALLENGE previously associated with Hydro- 
carbon Research, Inc., The Texas 
With absolutely no obligation on your part, our Co. and the Continental Carbon 
Chief Engineer will fly to your plant for on-the- Co. 

spot consultation regarding your particular metal 
fabrication problems. Telephone COLLECT today 
—or write for our metal products catalog. 


in mild steel, stainless steel, clad steel, aluminum or wrought iron 


Thomas F, Brastow—Promoted to 
technical consultant to the plant 
manager at American Viscose 
Corp.’s Front Royal, Va., plant. 


Albert G. Ruff, Jr. is asst. man- 

ufacturing superintendent at the 

THE CO company’s Nitro, W. Va., rayon 
ase ahi ante plant. C. E. Silling, Jr. is prod- 

P. 0. BOX 1152 @ OKLAHOMA CITY, OKLAHOMA uct development engineer in the 
firm’s newly created product de- 


velopment section—research and 


PRESSURE VESSELS INCLUDING A.S.M.E. CODE VESSELS © BATCHERS © BINS © BURNERS development division. 
® COLLECTORS © CONVEYORS © DRYERS ® DUCTS ® ELEVATORS * FANS © FEEDERS 
© FIRE TRUCKS © FLUES © HOPPERS © MIXERS © ROASTERS ® SPOUTING ® SMOKESTACKS 

© STERILIZERS © TANKS © TRANSPORTS © WASHERS N. M. Gaboury—Named manager 


METAL FABRICATING SPECIALISTS FOR MORE THAN 40 YEARS 
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of manufacturing for the organic 
chemicals division of American 
Cyanamid Co. F. B. Manker 
was named manager of the com- 
pany’s Bound Brook, N. J., plant. 
J. M. Duckett has been ap- 
pointed manager of the textile 
resin department, North Ameri- 
can Cyanamid Ltd. 


George T. Deck—Named plant 
manager of the new American 
Lithium Chemicals, Inc., $6.6 
million plant near San Antonio, 
Tex. 


James C. Johnson—Joined the tech- 
nical service group of Monsanto 
Chemical Co.’s W. C. Krumm- 
rich plant at Monsanto, Ill. He 
was formerly production superin- 
tendent at the company’s Nor- 
folk, Va., plant. J. W. Braun is 
group leader in the research 
department of Monsanto’s plas- 
tics division. 


Charles M. Herzfeld—Joined the 
heat and power division of the 
National Bureau of Standards. 


Charles R. Haynes—Associated 
with National Polychemicals, 
Inc. after serving with Binney 
and Smith Co. as manager of 
rubber technical service. Mr. 
Haynes was formerly secretary of 
the Division of Rubber Chemis- 
try, American Chemical Society. 


Gerard A. Albert—Manager of man- 
ufacturing, National Vulcanized 
Fibre Co. Henry C. Guhl is the 
firm’s new manager of engineer- 


ing. 


Benjamin S. Collins—Chief devel- 
opment engineer of Nopco 
Chemical Co.’s plastics division. 


A. E. Englebright—President of 
Pacific Refiners Ltd. in Hono- 
lulu, T. H., succeeding E. E. 
Black, who becomes chairman 
of the board. 


Robert R. Pierce—Elected to the 
board of directors of the National 
Association of Corrosion Engi- 
neers. Mr. Pierce is sales mana- 
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Helicoid Chemical Gage 





Gages for 
corrosive chemicals and 
liquids up to 5000 p.s.i. 


@ Here’s an accurate pressure gage for chemicals and 
other viscous liquids which might corrode or clog the Bourdon 
Tube. It registers working pressures from 30” vacuum to 
5000 p.s.i. and temperatures to 400° F. Guaranteed accuracy 
plus or minus 1%. A single diaphragm seals off objectionable 
substances from the indicating gage. This gage is filled com- 

pletely with specific inert liquids 
and pressure is transmitted 
directly to the indicating gage 
through deflection of the sealing 
diaphragm. 








FEATURES ¢ 


Filling Screw 
Sealing Ball 

Rr Snckenons Upper Housing 
Clamping Bolt 
TEFLON Diaphragm 


T 

tt Pe Cleanout Ring 

- ja ee TEFLON Gasket 
4 Lower Housing 


@ HELICOID GAGEs cost lesz in 

the long run because they give 
long, trouble-free service with a 
minimum of maintenance. The 
movement is a simple cam and roller 
design that does not have any gear 
teeth to wear out. It has been 
tested and proved in years of hard 
service. 


Only Helicoid Pressure Gages 
Have the Helicoid Movement 


Write for Catalog Today 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 











Performing Seal! 


Pump difficult chemicals...with drop- 
tight service over longer periods of 
time. That is what Chemiseal’s chem- 
ically impervious TEFLON, pressure- 
balanced bellows design offers you. 


The ideal Mechanical Seal that has 
no equal in handling acids, alkalies, 
solvents, hydrocarbons, alcohols— 
clear liquids, slurries and tarry 
materials. 


FEATURES 


> CHEMICALLY IMPERVIOUS TEFLON 
Bellows Section. A selection of seal 
face materials dependent upon medi- 
um and service requirements. 





> SEAL ROTATES WITH SHAFT. Only 
bearing surface is between precision 
ground rotating and stationary seal 
faces. Low friction load on shaft. 
Lower power cost. Drop tight service. 


> No SCORING OF SHAFTS and 
Chemiseals work satisfactorily on 
shafts previously scored by other 
seals or packing. 


> PRESSURES at the seal up to 100 
psi at 75°C or 75 psi at 100°C. 


> Sizes from %” to 2%”. Other 
sizes for special applications. 


> MaxIMUM LENGTH, all seals 234”. 
Write for Bulletin No. MS-954. 


UNITED STATES GASKET COMPANY, CAMDEN 1, NEW JERSEY 


NAMES... 


ger of the Pennsylvania Salt 
Manufacturing Co.’s corrosion 
engineering products  depart- 
ment. 


W. C. Hewitt—Assistant general 
manager of Phillips Chemical 
Co., wholly owned subsidiary of 
Phillips Petroleum Co. 


Julius C. Hydrick—Works mana- 
ger, Quaker Rubber Corp., divi- 
sion of H. K. Porter Co., Inc. 


Fred B. Doherty—Appointed to the 
newly created position of gen- 
eral manager of Southeast cellu- 
lose manufacturing for Ravonier 
Inc. 


Emest Sinclair—Production mana- 
ger of Robin Pharmacal Corp., 
Brooklyn, N. Y.. Mr. Sinclair 
was formerly associated with the 
Vitamin Corp. of America, in 
charge of all manufacturing op- 
erations. 


Sheller L. Steinwender 


Mr. Steinwender has been ap- 
pointed vice president of The 
Permutit Co., New York water 
conditioning firm. Before joining 
Permutit, he was vice president 
of the Scaife Co. in Pittsburgh. 
Prior to that, he was with A. O. 
Smith Corp. and American Cyana- 
mid Co. 


John P. Longwell—Assistant direc- 
tor of Esso Research and Engi- 
neering Co.’s products research 
division, Maynard S. Northrup 
and Harold D. Gibson have been 


named senior engineering asso- 





FABRICATORS OF ta 
FLUOROCARBONS & OTHER PLASTICS 
Representatives in principal 
cities throughout the world 
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ciates with the company. 





Frank A. Faulkinberry—Appointed 
staff chemical engineer of the 
Rust Engineering Co., with 
headquarters in Birmingham, 
Ala. 


Justin H. McCarthy—Vice _presi- 
dent of St. Regis Paper Co. Mr. 
McCarthy was formerly chief en- 
gineer of the firm’s pulp and 
paper divisions. 


Harold C. Weber 


Dr. Weber, professor of chemi- 
cal engineering at the Massachu- 
setts Institute of ‘Technology, has 
been named chairman of the 
Chemical Corps Advisory Council. 
He joined the advisory group in 
1947 and succeeds as chairman Dr. 
Allan P. Colburn who served with 
the council from 1950 until his 
death earlier this year. During 
World War II, Dr. Weber served 
as a technical adviser to the Chemi- 
cal Warfare Service development 
laboratory. He received the Presi- 
dential Certificate of Merit for 
his work with the Warfare Service 
from 1941 to 1945. Dr. Weber 
has been on the staff of MIT since 
1920. 


Earl Hobein—Plant manager of the 
Berea Rubber Co., Berea, Ken- 
tucky. 


B. David Halpern—Research direc- 
tor of the Borden Co.’s chemi- 
cal division research laboratory 
at Philadelphia, Pa. 


Carl A. von Ende—Appointed to 
the newly-created position of 
manager of the Cascade Mill, 


CHEMICAL ENGINEERING—June 1955 





GIVES YOU BEST 


Cp orMuiMlce 


Because it’s Best 
Suited to the Job 


WELDCO 
Always 
Meets Your 


To GET TOP-QUALITY TUBING made to your individual 
needs, it's always good business to specify Weldco. For 
Weldco is produced by tubing specialists—men who have 
the equipment, facilities and experience to manufacture 
tubing to your exact specifications. Weldco is automatically 
machine-welded under pressure, properly formed, carefully 
finished, accurately sized and straightened, and rigidly 
checked. ; 

Only Weldco Tubing is welded with the exclusive Double- 
Fusion Process. It's available in Stainless Steel, Monel, 
Inconel, Nickel, Cupro-Nickel, and Hastelloy, in tube and 
pipe sizes from 3” to 30", Schedules 5 and 10, and 3” to 12”, 
Schedule 40. To insure top performance and _ service 
life, make Youngstown Welding your tubing headquarters. 
A letter or phone call puts our 39 years of specialized expe- 
rience to work-for you. 


Whatever Your Needs In Tubing... . You're Way Ahead With WELDCO 


THE YOUNGSTOWN WELDING & ENGINEERING CO. 
3712 OAKWOOD AVE. 


YOUNGSTOWN 9, OHIO 





pe 


can determine 
viscosity! 


Flip the Switch, Read the Dial 
BROOKFIELD Synchro-Lectric Viscometers 
Do the Rest, Accurately, Swiftly 


Now, even non-technically trained 
lab or process personnel can determine 
viscosity — from 1 to 32 million centi- 
poises of almost any Newtonian or 
non-Newtonian material at any tem- 
perature. In one glance, the Brookfield 
dial tells the story accurately . . . even 
viscosity changes as small as 1/5th 
of 1%. 

Brookfield Viscometers are port- 
able, can be used anywhere, and are 


available in four, and eight-speed 
models. The complete line of Brook- 
field accessories, U. L. adapters, and 
Helipath stands, for example, make 
Brookfield Viscometers adaptable to 
any problem . . . vital equipment you 
should know about! Complete infor- 
mation is yours without obligation. 


Write, wire, phone, or clip and mail 
the handy coupon below. Do it today. 


2 ABORATORIES, INC. 


STOUGHTON 66 MASSACHUSETTS 





NAMES *ee 


paper manufacturing division of 
Brown Co., Berlin, N. H. 


B. W. Pickard—President of the 
California Oil Co., succeeding 
E. W. Endter, who resigned. 


John O. Parrott—Promoted to gen- 
eral pulp mill superintendent of 
the Texas division of Champion 


Paper and Fibre Co. 


Hugh C. Land 


Mr. Land, affiliated with Penn- 
sylvania Salt Manufacturing Co. 
since 1946, succeeds William P. 
Drake as head of the company’s 
industrial chemicals division. As 
general manager of this major op- 
era‘’ 1g division, he will direct both 
production and sales. activities. 
These include four plants and ten 
sales offices which produce and dis- 
tribute a diversified line of heavy 
chemicals. 


Frank J. Soday—Selected as the 
1955 Herty Medal Winner for 
his outstanding contribution to 
the field of chemistry in the 
South. Dr. Soday is vice presi- 
dent and director of research and 
development for Chemstrand 
Corp. He is also president of 
the Southern Association of Sci- 
ence and Industry. 


Elmer H. Wegner—Vice president 
of manufacturing of Cleaver- 
Brooks Co., Milwaukee, Wis. 


Richard I. Galland—Elected vice 
president and general counsel of 
Colorado Oil & Gas Corp. 
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J. B. Sewell—Vice president of the 
Garlock Packing Co., Palmyra, 
N. Y. 


George Hampton—Executive vice 
president of General Foods 
Corp. Roy H. Walters is direc- 
tor of research and development. 


S. A. Swensrud—Elected a director 
of Goodrich-Gulf Chemicals, 
Inc., jointly owned company of 
the B. F. Goodrich Co. and Gulf 
Oil Corp. Mr. Swensrud_ suc- 
ceeds W. G. Moore, retired. 


W. K. Robbins—Senior chemical 
engineer in technical service divi- 
sion at Humble Oil & Refining 


Co.’s Baytown, Tex., refinery. 


George W. Naylor—Appointed a 
vice president of the chemical 
division, Koppers Co., Inc. F. L. 
Byrom is vice president and as- 

y is vice pr nt and as offers the 


sistant manager of the company’s 
tar products div. Cooke Baus- . .. Smooth, even compression with no 


satis ee . pulse-beats or pressure surges. 
man, Jr. is assistant vice presi chemical The Standardaire achieves this by employing 
dent of the chemical division. a proved principle of compression on 
j a modified adiabatic cycle. 

Zn du AY t ry ... Compactly designed, the Standardaire 
handles large capacities of gas or air at a 
low noise level. There is no —_— for 
heavy, reinforced floorings, foundations or 

all these piping anchors with a Standardaire Blower. 


.. . Standardaire’s new, mechanical — 

face type shaft seals retain all gases within 
advan f ag es the rotor chamber . . . eliminating 

the hazards of escaping gases. 


... Standardaire Blowers deliver more gas 
or air, with less wear, maintenance and 
power ccsts than other blowers of equal 
weight and size. 


Get all the reasons why you should install 
a Standardaire Blower today, write for 
our Bulletin B-154. 


John C. Jacobs, Jr. 


Mr. Jacobs, both an attorney and 


graduate engineer, has been elected BLOWER-STOKER DIVISION 
a vice president of Texas Eastern 370 Lexington Avenue 
Transmission Corp. In addition to A FAD STAN NAR )) ee 

his new executive duties, he will 
continue as executive vice presi- 
dent and director of Wilcox Trend 
Gathering System, Inc., a subsidi- Read Standard also manufactures a 
ary of Texas Eastern. 


CORPORATION 


Rex Rainey—Chief engineer for 
Yale Rubber Manufacturing 
Co.’s oil seal division. 





CuemicaL ENcINEERINGc—June 1955 





FOR MINUTE TO MINUTE ACCURACY 


Minute to minute accuracy in 
the feeding of dry materials — 
uniform delivery to reaction tanks, 
continuous blending, or batch 
mixing — is a requisite for main- 
taining uniformly high quality in 
final products, in modern chemi- 
cal processing operations. 

W & T Merchen Scale Feed- 
ers which weigh: and feed in one 
operation ensure this exacting 
accuracy. Precision “scaled”, dur- 
ably constructed and simply con- 
trolled, the Feeder weighs all 


material and immediately com- 
pensates by weight for variations 
in density, moisture content, etc. 
Whether feeding ounces or 
pounds per hour, the pre-set rate 
of feed is continually and auto- 
matically maintained. 

If you have a processing prob- 
lem requiring uniform feeding. of 
dry materials, accurately con- 
trolled by weight, communicate 
with Wallace & Tiernan. You'll 
receive prompt attention without 
obligation. 


WALLACE & TIERNAN 


COMPANY, - INC. 


N PRINCIPAL CITIES 





NAMES... 


Michael G. Kesler—Joined the staff 
of the gaseous combustion group 
of Atlantic Research Corp., Alex- 
andria, Va. 


Amold Kramish—Manager of re- 
search for the Atomic Industrial 
Forum, Inc. Mr. Kramish was 
formerly assistant director of the 
nuclear energy division of the 


Rand Corp. 


Hamnett P. Munger—T echnical ad- 
viser at Battelle Institute. He 
will advise both the Institute 
and its clients on pilot-plant and 
large-scale studies in chemistry, 
metallurgy and related fields. 


Ralph Wechsler 


Mr. Wechsler is:the new presi- 
dent of Nopco Chemical Co., suc- 
ceeding Thomas A. Printon. Since 
joining Nopco in 1921, he has 
served in various capacities, includ- 
ing chief chemist in charge of 
manufacturing operations and treas- 
urer. Along with this new duties, 
Mr. Wechsler will act as chief off- 
cer of Metasap Chemical Co., a 
wholly owned subsidiary of Nopco. 


Ronald H. Hall—General manager 
of B. A.-Shawinigan Ltd. Mr. 
Hall was formerly plant manager 
of the company’s plant in Mont- 
real East. 


OBITUARIES 


William Schliemann, for many 
years a well known figure in the 
brewing industry, died March 4 
at the age of 86. Mr. Schlie- 
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mann worked in the engineering 
field for 60 years, before his re- 
tirement. 


Harry H. Replogle, 77, of the U.S. 
Dept. of Commerce, died in 
Washington, D. C., on March 7. 
He was widely known for the 
many years he spent in the rub- 
ber industry as well as for his 
affliation with the Grasselli 
Chemical Co. and E. I. du Pont 
de Nemours & Co., Ltd. 


Edward A. Robinson, 51, soap and 
detergent research specialist for 
Diamond Alkali Co., was killed 
instantly on March 17 when the 
car he was driving struck a tree 
in Willoughby Hills, Ohio. 


Newton E. Karish, 32, chemical 
operator for Rohm & Haas Co., 
Pasadena, Tex., died March 19. 


Francis J. Williams, 47, director of 
research for the Baroid Division, 
National Lead Co., died March 

, 19 in Houston, Tex. 


John C. Treacy, 30, assistant pro- 
fessor of chemical engineering at 
the University of Notre Dame, 
was killed by an explosion of 
liquid rocket fuel on March 31. 


Edwin P. Johnstone, technical 
manager of the American Asso- 
ciation of Textile Chemists and 
Colorists Research Laboratories 
at Lowell Technological Insti- 
tute, died April 9 at the age of 
49. Mr. Johnstone had been in 
the chemical engineering field 
for more than 25 years, the last 
nine with A.A.T.C.C. 


John A. Bennett, eastern region of- 
fice manager of Chas. Pfizer & 
Co.’s chemical division, died 
April 10, at his home in Park- 
chester, N. Y., after a long ill- 
ness. Mr. Bennett was 51 years 
old. 


W. A. Roberts, president of Allis- 
Chalmers Manufacturing Co. 
since February, 1951, died sud- 
denly April 12, following a heart 
attack. He was 57 years old. 


CuemicaL ENGINEERING—June 1955 


ALOUCE YOUR 
PROCESSING (as7> 


WITH 


EQUIPMENT 


CORROSION-RESISTANT 


Built from time-proved 
stainless steel 





Jv WIDE RANGE OF SIZES 
To fit your exact require- 
ments . 


V INDIVIDUALLY DESIGNED 


To meet your specific 
processing operation 


vu PRECISION-BUILT 
To give you long years of 
peak performance 


mf LOW MAINTENANCE 


Easy to clean and keep |p 


clean 


Our technical bulletins describe i : - 


this equipment in detail. 
Write for 
them today! 


| METAL PRODUCTS CO., Inc. , 
a Pine Street, Philipsburg, Pa. 


fei’ 





af Over 5,170,000 


Sq. Ft. of Board 
Formed Per Day- 


How ’s That For Production? 


Oliver high production Board Forming Machines form millions of 
sq. ft. of insulating and hard board daily from many kinds of material 
such as furnace slag or rock wool, bagasse or extracted sugar cane, 
pine, hard woods, birch, wattle, eucalyptus, extracted licorice root, 
mixtures of cork and asbestos, etc. These machines produce stronger 
board per given weight . . . form sheets of uniform density, caliper and 
strength. 

Oliver Board Forming Machines may be of passing interest only, 
to you. However, it does point out the wide scope of Dorr-Oliver 
equipment and services. 

If you have problems involving any phase of the separation of 
finely divided solids in suspension . . . or ion-exchange . . . or fluidizing 

techniques — chances are that Dorr-Oliver 
and its world-wide organization can help you. 


WORLD-WIDE RESEARCH + ENGINEERING + EQUIPMENT 


5 @ WW ¢-2 6 8. « ©. 6 2.9.2 © ¥-4 £..0 8 





THIS MONTH’S 
Technical 








12 Years Ago 


NOMOGRAPHY AND EMPIR- 
1cAL Eguations. By D. S. 
Davis. Reinhold Publish- 
ing Corp., New York. 236 
pages. $6.75. 


> Paradox—Exactly 12 years ago I 
reviewed for you this book which 
was published last month. Before 
this impossibility is explained, let’s 
see what I told you: 

> Book Review—““To the readers 
of contemporary chemical period- 
icals the name of D. S. Davis needs 
no introduction. For more than a 
decade he has been giving nomo- 
grams for routine solution of many 
chemical and engineering equa- 
tions. Knowing what the author 
has done in the way of publishing 
charts for the solution of specific 
problems will add interest to his 
treatise giving the know-how. He 
can give away no trade secrets for 
there are several books available 
which cover substantially the same 
ground. However, Davis, with the 
aid of completely worked-out ex- 
amples, probably comes closest to 
giving understandable directions to 
readers who are engineers rather 
than mathematicians. 

“The book is in two parts, each 
of which is mentioned in the 
title. Chapter I of Part I covers 
the fundamental forms of empir- 
ical equations. The desirability of 
expressing experimental data in the 
form of an equation is obvious. 
This chapter gives step-by-step di- 
rections for taking results plotted 
on regular coordinate paper and 
converting them into one of the 
10 types of equations. Chapters 
II and III of this section cover 
special methods for two and three- 
variable correlation. 

“It is Part II which covers 
nomography—the theory and con- 
struction of alignment and line 
coordinate charts. All of the vari- 
ous types are discussed: addition 
charts, logarithmic charts, recur- 
rent variable charts, nonlogarith- 
metic multiplication charts, com- 
bination charts and line coordinate 
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L. B. Pope 


charts. Here again the author has 
selected a typical example for each 
type, worked through the calcula-. 
tions necessary for the construction 
and presented them together with 
the completed nomograph. 

“There probably are some chem- 
ical engineers and chemists whose 
interest in empirical equations has 
extended only to. curiosity as to 
how they were derived, and whose 
appreciation of nomographs is only 
for the ease with which routine 
calculations may be handled. They 
might like to find their personal 
problems solved for them in this 
book. That, however, will come 
only with work and understanding. 
Davis leads the way quite com- 
petently.” 
> Explanation—The above review 
which you read 12 years ago was 
written for “Empirical Equations 
and Nomogtaphy.” All comments 
apply to the book under considera- 
tion today: “Nomography and 
Empirical Equations.” The differ- 
ence between the two books is 
about as significant as the differ- 
ence in titles. 

Obvious differences include (a) 


Recent Books Received 


Aluminum Paint and Powder. By J. D. 
Edwards & R. I. Wray. Reinhold. 
$4.50. 

Electrons, Atoms, Metals and Alloys. 
By William Hume-Rothery. Louis 
Cassier Co. $10. 

Experiments in Organic Chemistry. 
By L. F. Fieser. Heath. $5.25. 
Methods of Quantitative Micro-Analy- 
sis. 2nd ed. Ed. by R. F. Milton & 

W. A. Waters. St. Martin’s. $15. 

Organic Solvents. 2nd ed. Revised by 
J. A. Riddick & E. E. Toops, Jr. 
Interscience. $8.50. 

Physical Chemistry. By F. Daniels & 
R. A. Alberty. Wiley. $6.50. 

Principles of Emulsion Technology. 
By P. Becher. Reinhold. $2.95. 

Protective Coatings for Metals. 2nd ed. 
By R. M. Burns & W. W. Bradley. 
Reinhold. $12. 

Spontaneous Ignition of Liquid Fuels. 
By B. P. Mullins. Butterworth, 
London. $2.75. 

X-Ray Diffraction by Polycrystalline 
Materials. Ed by H. S. Peiser, H. P. 
Rooksby & A. J. C. Wilson, Insti- 
tute of Physics, London. 63s. 
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udlow Saylor 


Solves corrosion and heat problems! 
Specially developed alloys are. skill- 
fully matched to the job. 


Maintains maximum flow with mini- 
mum passage of solids because of 
precision weaving! Looms designed 
and built in Ludlow-Saylor plants in- 
sure consistent accuracy. 


Resists pressures necessary for quan- 
tity filtration! Special strength, longer 
wearing weaves give quality filtrate 
at production volume. 


99 years of know-how! 
Consult Ludilow-Saylor engineers for 
every requirement. 


GET YOURS! Data Book of helpful infor- 


mation on filter processes and filter cloth 
up to 500 mesh. Write today! 


LUDLOW-SAYLOR WIRE CLOTH COMPANY 


613 South Newstead Avenue, St. Louis 10, Mo. 


Chicago, 5807 W. Diversey. Pittsburgh 1 Trust B 


apitol Ave 


aylor Wire Clott 











VEtI3J1O008 








BOILING PLATES AND TRAYS 


« « . designed with a thorough knowledge of 
Distillation Column Operations 





Socony UNIFLUX Fractionating Tray. 


We ore licensed fo offer 
for general use. 


Distitiation is almost a 
synonymous term with our engineering 
staff because practically every member of 
our design group has had years of experi- 
ence with the many variations in this 
widely used processing step. 


Our engineers know what is required of dis- 
tillation apparatus in all its details . . . and the 
fractionating tray is by no means of minor 
importance. 

Illustrated here are two distinct types of 

“44; trays, each different in design and functioning, 

Single Boiling Cap Tray each subject to modifications to meet special 
conditions. We shall be glad to send you full 
details on any and all types. If in requesting 
this information, you will outline your require- 
ments, we could perhaps at the same time sug- 
gest the best type for your operations. 


In all our processing equipment—standard or 
special or made to order—we focus the knowl- 
edge and experience of our engineers on the 
design details and end use. We feel that this 
engineering service is an essential part of our 
manufacturing service which covers a wide 
range of processing equipment, particularly in 
the fields of distillation, absorpiion, crystalli- 
zation, solvent recovery and purification, ex- 
traction and similar operations. 


We are also licensed to offer the 
Shell TURBOGRID Tray for general use. 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS., 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
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many instances of slight rewording 
of the old text, (b) an 84% in- 
crease in the number of problems, 
(c) a new chapter on graphical 
anamorphosis replaces one on spe- 
cial slide rules, (d) old Chapter I 
is divided into new Chapters | 
and II, (e) a 170% increase in 
price. 

Obvious similarities are many 
illustrations made from the old 
book, problems, and sequence of 
the topics discussed. 

Obvious reason for the switch in 
title: a new publisher ,has_pro- 
duced what would normally be a 
revised edition for the original 
publisher. Less obvious is the 
reason why the author and pub- 
lisher used a title which had al- 
ready been taken by another author 
and publisher. 

Let’s be fair. Let’s not indulge 
in damning faint praise. In truth, 
Davis’ first edition is out of print, 
his new edition is a must for all 
nomographers — present and fu- 
ture-—who do not have a copy of 
one or the other.—1Bp 


Authoritative Reference 


TursosLowers. By A. J. 
Stepanoff. John Wiley & 
Sons, New York. 377 pages. 
$8. 


In chemical plants and_petro- 
leum refineries more pumping jobs 
are being turned over to centrif- 
ugals. Engineers are finding more 
applications for turbomachinery 
when compressing gases and va- 
pors. And they’re using bigger 
units with higher pressure ratios 
in single casings. Horsepower and 
efficiency are up calling for more 
careful and competitive design 
work. 

Normally this is a field for our 
mechanical engineering brethren. 
But if you work around centrifugal 
blowers in your area of the plant 
or you are working with fluid flow 
theory or the design of flow equip- 
ment, you'll want to refer to this 
new book by Dr. Stepanoff. 

He has accumulated in this one 
volume extensive experience from 
several related fields. Knowledge 
available from the centrifugal 
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pump field is profitably applied to 
blower design. 

For the — thermodynamicists 
among us, you'll find it especially 
useful to read through the discus- 
sion of the “available energy” con- 
cept starting on p. 97. It is Step- 
anoff’s firm conviction that the 
thermodynamic aspects of com- 
pression of gases cannot be ade- 
quately treated without a thorough 
understanding of available energy. 

But this book certainly is not all 
theory. You'll find in it a consider- 
able discussion of practical appli- 
cations, usable design methods and 
a review of the ‘art of building 
turbocompressors both in the 
United States and abroad—rrr 


Hardly No More 


INORGANIC Cuemfsrry. 
Sixth edition. By Fritz 
Ephraim, Edited by P. C. 
L. Thorne and E. R. Rob- 
erts. Interscience Publish- 
ers, New York. 956 pages. 
$6.25. 


Reviewed by F. C. Nachod 


This could almost be called 
“Ephraim revisited.” This reviewer 
did not think that when he com- 
mented about ten years ago (in 
what then was Chem & Met) in 
January of 1945 to be exact, on 
the 4th edition of this fine book, 
that he would be privileged to do 
so again on the occasion of the 
6ih revised edition. 

We liked the book in 1945, of 
course even better in its new appear- 
ance. One of the most amazing 
things though is that this text 
which grew in volume by 35 pages, 
which contains new subject matter 
(orbitals, resonance, transuranium 
elements) and which is printed on 
good postwar paper is actually 
cheaper by $2.50 than its older 
edition. Truly, this is an unprece- 
dented book bargain in these days 
of mounting prices! 

It has already been mentioned 
that much’ new material is added 
and it should be stated that this is 
not restricted to the 3% volume 
increase. ‘To quote the editors in 
their preface—“The small net in- 
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acids... gases... hot liquids... 


SOLVE YOUR SPECIAL 


PACKING 
PROBLEMS.. 


WITH JOHN CRANE 


pple 
ci — VS // 


RINGS 


OC CORROSION-FREE PACKING SERVICE 
IN PUMPS AND VALVES.... 


You can effectively handle any corrosive liquid or gas by re- 
packing your valves and pumps with “John Crane’? Chemlon 
“C-V” Rings. Molded from the remarkable material, Teflon, 
“John Crane’”’ Chemlon “‘C-V”’ Rings are impervious to almost 
every known chemical substance. They withstand extreme 
temperatures from —94° to +482°F—have extremely low fric- 
tion coefficient. “‘Breakout’’ friction is only slightly higher than 
that of running friction. Special cross sectional design affords 
positive sealing at practically finger-tight gland pressure. 


To bring you all the important advantages of Teflon for 
your particular sealing problem or application, ‘‘John Crane” 
has developed a complete line of Chemlon “C-V” gag 
Rings and male and female adapters. If you have 
special requirements, additional sizes can be 
molded to fit your stuffing box dimensions. 


"John Crane’s” illustrated booklet “The Best in Teflon” contains extensive 
information on a wide variety of Chemlon Products. Send for your free 


copy. 


* DuPont's trademark 


CRANE PACKING COMPANY 





COST-CUTTING, 
TIME-SAVER 
Ze): 
PROCESSING! 


SYLPHON 
TEMPERATURE 
REGULATOR 


Quickly set-—holds temperature constant 


Here’s a proved way to modernize 
and save on your processing oper- 
ations. With this dependable 
Sylphon Regulator, you can make 
quick changes in temperatures for 
liquids, air or gases. Simple turn 
of the crank adjusts the tempera- 
ture to the setting desired. Ideal 
for applications requiring fre- 
quent temperature changes to suit 
processing stages. 

More advantages! You are 
assured of uniform processing 
conditions. Spoilage is reduced. 


Wasteful overheating is pre- 
vented. You save manpower, man 
hours and fuel. 


Sylphon Regulator No. 923-Q 
has many uses: with open and 
closed tanks, bottle washers, glue 
kettles, dishwashing machines, 
slashers and other units. Sturdily 
built for years of trouble-free 
service. Recommended as stand- 
ard equipment. Write for infor- 
mation. Or, ask about a Sylphon 
Control for your specific opera- 
tions. Send for Catalog LC-D. 


Kobotshaw Fulton 


4 CONTROLS COMPANY 


FULTON SYLPHON DIVISION . 


KNOXVILLE 1, TENN. 





crease in size of the book—some 
seventeen pages on the last edition 
—has been made possible by skill- 
ful replacement of old by new 
matter made available since the 
last edition.” 
Much history has been made in 
these intervening years, and much 
of it can be found in the present 
edition. And perhaps the reader 
will feel a certain amount of nos- 
talgia if he finds this passage in 
the 1944 edition—*. about 
thirteen different half-life periods 
had been recognized by early 1940; 
some of these were allotted to the 
various ‘transuranic elements’.” 
Now, for example on page 100, 
the Manhattan District’s work is 
well represented in a list of the 
valences of six transuranium ele- 
ments! 
Many other evidences of careful 
editorial work is in appearance. 
. This text recommends itself and 
needs no boost on the part of the 
reviewer. As was already indicated 
above, one can hardly afford to be 
without it or “they don’t hardly 
ever write “Inorganic Chemistry” 
compendia like this no more.” 


Statistical Tools 


STATISTICAL ANALYSIS IN 
CHEMISTRY AND THE CHEM- 
icAL Inpustry. By C. A. 
Bennett and N. L. Franklin. 
John Wiley and Sons, New 
York. 724 pages. $8. 


Reviewed by J]. K. Borland 


It has only been in recent years 
that chemists have acknowledged 
the proper place of statistical meth- 
ods in their professional activities. 
A majority of experienced chem- 
ists did not study these methods as 
part of their formal training. At- 
tention and interest were aroused 
by technical meetings and publica- 
tions on practical applications. 

The authors have assembled 
methods of special interest to the 
chemist and chemical engineer. 
Statistical tools are described, the- 
ory and mathematical proofs are 
given, and arithmetic examples are 
worked out. The examples of ap- 
plications are taken from chemical 
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and allied industries. Persons fa- 
miliar with elementary statistical 
notions will find the book imme- 
diately useful. Others may receive 
their introduction to the subject 
through this book. 

A list of 128 selected references 
is given to supplement discussion 
of special topics. Tabulations of 
many useful functions and distri- 
butions are given. One could wish 
for a more extensive index. 

This book deserves a prominent 
place on the crowded shelf of new 
books on statistical methods. 


Parallelism 


Grass Remnrorcep PLtas- 
tics. Edited by Phillip Mor- 
gan. Iliffe & Sons, Ltd., Lon- 
don. Philosophical Library, 
New York. 248 pages. $10. 


Reviewed by C. L. Mantell 


This is a British book on a cur- 
rently important and growing sub- 
ject. The editor of the volume 
is also the editor of “British Plas- 
tics.” In his preface he states 
that “no attempt was made to cor- 
relate the various test figures. As 
a result the different chapters, each 
written by a different author, may 
be in disagreement.” In the pres- 
ent rapid growth of the art, this, 
perhaps, is unavoidable but in a 
collated book it should be at a 
minimum. Unconsciously a com- 
parison will be made with “Fi- 
berglass Reinforced Plastics” by 
Sonneborn of the Technical Serv- 
ice Department of Owens Corm- 
ing, published by Reinhold last 
year. In comparison the English 
volume is rambling and not con- 
cise or co-ordinated. 

The first chapter covers glass 
fiber forms and properties but the 
next five are on the chemistry of 
polyester, allyl, phenolic, silicone, 
melamine, epoxide and furane res- 
ins, as well as ancillary materials 
but with little discussion on the 
engineering aspects, molding tem- 
peratures and quantitative data. 
Succeeding chapters devote their 
attention to commercial moulding 
practices, methods of mass pro- 
duction, tube and rod formation. 
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HOW YOU 
BENEFIT 
WITH 
GIRDLER 
CATALYSTS 


"ie 


CUSTOM DESIGN 
matches YOUR 
needs 


Ce 


TECHNICAL SERVICE 
helps you save 


QUALITY CONTROL 
assures uniformity 


MODERN FACILITIES 
produce 
economically 


GIRDLER RESEARCH 
/ gives you the best 
. , always 


tie GIRDLER. Compas, 


Increases ammonia output 40% with 


GIRDLER G-29 
CATALYST 


at Mississippi Chemical Co., 
Yazoo City, Miss. 


APPLICATION: Promoting reaction of steam, air 
and natural gas in reforming furnaces to produce 
ammonia synthesis gas. 


TECHNICAL SERVICE of Girdier demonstrated 
that a switch to its newly developed G-29 
would result in an appreciable increase in the 
ammonia production. 


RESULTS: Greater activity of G-29 enables cus- 
tomer to increase ammonia production about 40% 
when required. This is accomplished with no 
appreciable increase of fuel consumption per unit 
of ammonia produced. 


Find out how Girdler Catalyst Technical Service 
can help you! Write for Bulletin G-260. 








” parte me 
sod PR Oe 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, San Francisco 


VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 


In Canada: Girdler Corporation of Canada Limited, Toronto 
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applications in aircraft, electrical 
transport, marine and boatbuilding, 
and miscellaneous employment of 
reinforced plastics. 

The volume is an_ interesting 
addition to the literature of a 
rapidly growing field. It indicates 
a surprisingly close parallelism 
with the development of this field 
in the United States and in Great 
Britain. There are so many new 
angles and approaches to the sub- 
ject that it is hardly to be hoped 
at this stage that there will be 
critical evaluation of the fiberglass 
reinforced plastics. 

fhe volume will be an interest- 
ing addition to the libraries of those 
working in this growing area. 


Eleetrolytiec Processing 


Diz TECHNISCHE ELEKTRO- 
LYSE DER NICHTMETALLE. 
(Industrial electrolysis of 
non-metals.) By J. Billiter. 
Published by Springer Ver- 


lag, Vienna. 400 pages. 
$16.40. 


Dyshan tte) Regn ROE aS seme y ells oe Reviewed hy M. Wulfing- 
; ree Z aie a ae hoff 

ee ee oe ae In the field of electrolytic proc- 
‘a essing from aqueous solutions, nu- 
H FAD STAN DAR )) merous developments have taken 
ee place during these last decades. 
CORPORATION The Professor Billiter’s unique qualifi- 
cation for authoring a treatise on 
this subject rests on the fact that 
his own activities are closely con- 
nected-with that field and coincide 

with that period. 

The first part of the book deals 
with the electrolysis of alkalis, 
oxygen acids and their salts, the 
production of hydrogen and oxy- 
gen, electrolytic oxidation and tre- 
duction, the manufacture of per 
compounds, and sodium sulfate 
electrolysis. Points covered inci- 
dentally include the furidamentals 
of electro-osmosis, electrodialysis, 
selective diaphragms, and isotope 
separation. 

The second part is devoted to 
the electrolysis of halogen com- 
pounds, particularly that of alkali 
chlorides, with brief reviews of hy- 
pochlorite, chlorate, perchlorate, 
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and chlorite processes. Special 
stress is being laid on methods and 
equipment which have economic 
significance under present condi- 
tions. 

Students and inorganic chemists 
will find this treatise a valuable 
source of information, as_ will 
chemical engineers, project engi- 
neers and. equipment designers. 

The drawings are clear, the half- 
tones well selected, and the typog- 
raphy is excellent. 


Metallurgical Conversations 
Execrrons, Atoms, Met- 
ALS AND AtLoys. Second 
edition. By William Hume- 
Rothery. Philosophical Li- 
brary, New York. 387 
pages. $10. 


Reviewed by J. M. Denney 


The discussion of electron theory 
of metals is conducted in a quali- 
tative fashion at the introductory 
level. The reader is assumed to have 
only a slight acquaintance with 
quantum mechanics and those fea- 
tures of modern physics basic to 
metal physics. This second edition 
is enlarged and revised, but still 
presents the discussion throughout 
in conversational form between an 
“Older Metallurgist” and a “Young 
Scientist.” The novel presentation 
is concerned with a description of 
atomic physics (Part I) before dis- 
cussing the. theory of metals (Part 
II) and alloys (Part III). A brief 
discussion of nuclear structure is 
given ‘also (Part IV). 

The discussion is typical of the 
electron theories pertaining to phys- 
ical metallurgy for which Hume- 
Rothery is well known. The pres- 
entation of this material in the 
unique and charming conversa- 
tional style between the “Older 
Metallurgist” and “Young Scien- 
tists” will undoubtedly appeal to 
those engineers who might other- 
wise find a text of the subject te- 
dious. The engineer desiring to ac- 
quire a qualitative understanding 
of modern alloy theory without 
wishing to bother with the quan- 
titative detail will find this text well 
recommended, 
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Pangborn Dust Control 


Saves ‘14,000 a year 


for Woodall 


The Long Island plant of Woodall Industries, Inc., had a serious 
problem. Fabricating Masonite for its hundreds of products released 
so much dust that, without efficient dust control, work would be 
practically impossible. So Woodall installed a Pangborn Dust 


Control system. 


The result? The dust collected not only leaves the plant dust-free 
but preston all the fuel for heating and processing requirements. 


See how Pangborn bene- 
fits varied industries. 
Ww rite for free copy of 
“Out of the Realm of 
Dust.”’ Pangborn Corp., 
2600 Pangborn Bivd., 
Hagerstown, Md. Manu- 
facturers of Dust Con- 
trol and Blast Cleaning 
Equipment. 


Savings on fuel bills amount to $14,000 a year! 
Pangborn Dust Control at Woodall pays its own 
way with a profit for the firm. 

Pangborn can solve your dust problem. Pang- 
born engineers will be glad to show you how 
Pangborn Wet or Dry Dust Collectors can save 
you time, trouble and money! 


Pangborn 


CONTROLS DUST 








TOUGH ACE-ITE PLASTIC PIPE 


General-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 deg. F. . . . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 14” to 6”. 
Bulletin 80. 















VALVES 
for all-plastic piping systems 





Trouble-free plastic diaphragm 
valves . . . choice of general- 
purpose Ace-Ite, AcE PariAN 
(polyethylene) or AcE Saran. 

Handles most corrosive 
chemicals and food 

ingredients. Sizes %4” to 2”, 
50 psi. at_77 deg. F. 

Bulletins 80 and 351. 





ACE-HIDE 
ACID PAIL 





MIGHTY MIDGET 


Practically indestructible for pumping acids 


Javsco neoprene-impeller pump made of 
Ace hard rubber out-lasts, out-pumps 
anything in its pressure, size and price 
class. Capacity from 15 gpm. at 22 ft. 
head to 5 gpm. at 72 ft. head. Ask for 
free Bulletin 97. 


Its made of a new rubber-plastic material 
that’s tough, resilient, suitable for han- 
dling most acids and alkalis. 3-gal. size. 
Easy-pour, drip-proof spout. Also 1-qt. 
and 2-qt. dippers, hard rubber bottles, 
etc. Write for name of nearest dealer. 






E rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET +» NEW YORK 13, N. Y. 
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THIS MONTH’S 


Recent Books 








Northwestern Economy 


Cheap energy is one of the key 
factors in development of the 
chemical and process industries in 
the Pacific Northwest. Accord- 
ingly, this regional analysis of sup- 
ply, utilization and cost of en- 
ergy will be of prime interest to 
present and future northwestern 
manufacturers. (282 pages) 

“Energy Base of the Pacific 
Northwest.” By E. J. Kolde. 
Bureau of Business Research, 


University of Washington, Se- 
attle, Wash. $5. 


ASTM Publications 


Interpretation of Engineering 
Data—The 1954 Edward Marburg 
lecture in which Harold F. Dodge 
discusses quality engineering and 
quality control. techniques. (36 
pages $1.50.) 

1954 Supplement to the Metal 
Cleaning Bibliographical Abstracts 
—Brings up to date the coverage by 
this bibliography of the published 
data on metal cleaning. 227 new 
references. (48 pages, $1.50.) 

Symposium on Radioactivity— 
An Introduction—Symposium held 
to call attention to the possible 
utilization of radioactive isotopes 
in testing. Six papers plus a fore- 
word and introduction. (54 pages, 
$1.75.) 

* Standards on Paint, Varnish and 

Related Products—Ninth edition 
providing in convenient form more 
than 200 specifications, tests and 
definitions. (868 pages, $6.) 

Standards on Rubber Products— 
Special compilation gives in com- 
pact form the widely-used methods 
of test and specifications developed 
by ASTM Committee D-11. (684 
pages, $5.50.) 

Standards on Petroleum Prod- 
ucts and Lubricants—1955 edition 
giving in latest approved form more 
than 100 test methods, numerous 
specifications, and lists of defini- 
tions of terms. Appendixes cover 
proposed tests of jet fuels, steam 
turbine oils and aviation fuels. 


(980 pages, $6.65.) 
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Y Pamphlets 





Standards on Mineral Aggre- 
gates, Concrete, and Nonbitumi- 
nous Highway Materials—Includes 
28 specifications and test methods 
adopted in 1954. (352 pages, 
$3.50.) 

American Society for Testing 


Materials, 1916 Race St., Phila- 
delphia 3, Pa. 


Organic Syntheses 


Ten of the annual volumes 
(Vols. 20-29) have been revised, 
modernized, modified and im- 
proved. 890 pages. 


“Organic Syntheses, Collective 
Vol. Ill.” Edited by E. C. 
Hornung. John Wiley & Sons, 
440 Fourth Ave., New York 
16, N. ¥. $15. 


Lab Standards 


Current information on more 
than 600 reagent chemicals and 
standards—maximum limits of im- 
purities and the methods of de- 
tecting and estimating them. 561 
pages. 


“Reagent Chemicals and Stand- 
ards.” 3rd edition. By Joseph 
Rosin. D. Van Nostrand Co., 
250 Fourth Ave., New York, 
N. Y: $9.50. 


Math 


Advanced textbook for engineer- 
ing students which will introduce 
topics pertinent to their fields. 
Ordinary differential equations 
through operational calculus. 548 


pages. 


“Advanced Mathematics for 
Engineers.” 3rd edition. By 
H. W. Reddick. John Wiley 
& Sons, 440 Fourth Ave., New 
York 16, N. Y. $6.50. 


Electronic Processes 


A new electronics industry is 
emerging based on semiconducting 
and luminescent materials. The 
need for an annual collection of 
abstracts is obvious. This book is 
the first. Compiled at Battelle 
Memorial Institute and sponsored 
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OLDEST PLASTIC PIPE STILL “TOPS” 


Ace hard rubber . . . now more than a 
century old .. . long the finest corrosion- 
resistant pipe available. Widest variety 
of fittings of any rigid non-metallic pipe. 
Sizes 4” to 8” threaded, 1%” to 8” 
flanged. Bulletin CE-51. 


LIFE-TIME 
ACID STORAGE TANKS 


Rubber-lined by ACE 
2-layer system 


Economical, universal protection 
against all alkalis, metallic salts, 
practically all inorganic acids, 
hydrochloric acid any strength, 
sulphuric to 50%, nitric to 
20%, phosphoric to 75%. 

Good to 160 deg. F.... 
sometimes higher. Soft 

rubber interlayer aids 

shock resistance. 


ACE “WAM”... THE FINEST 
Non-metallic Acid Pump 


On job after job, this 80-gpm. centrifugal 
pump has earned highest praise. Hard 
rubber casing and impeller, Hastelloy 
C shaft. Handles nearly all corrosives. 
Mechanically simple, trouble-free. Bulle- 
tin CE-55, Larger AcE pumps available. 


ROPES EERE REESE EEEHEEREABR EBERT EMBO EO Sah 


NEED SPECIAL FITTINGS, 
COVERS, TANKS, PARTS? 


If you want life-time corrosion protec- 
tion for special parts needed in quantity 
... we may save for you by molding them 
of Ace hard rubber or plastics to your 
most exacting requirements. Our facili- 
ties among world’s largest. Ask for 
recommendations. 


(ACE rubber and plastic products 





AMERICAN HARD RUBBER COMPANY 


93 WORTH STREET 


« NEW YORK 13, N. Y. 
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PAMPHLETS .. . 


F 0 i 0 WwW a C 0 st C r U S h ni g by The Electrochemical Society. 


169 pages. 


o : “Abstracts of the Literature on 

Semiconducting and Lumines- 
cent Materials and Their Ap- 
swage John Wiley & 


imi i , 440 Fourth Ave., N 
and similar materials anes 100 Yom hee. ‘New 


Ozone 


Second of a series on ozone tech- 
nology, this reference contains un- 
published research as well as 577 
references and abstracts covering 
physical and pharmacological prop- 
erties. 192 pages. 

“Bibliography of Ozone Tech- 
nology, Vol. II.” Armour Re- 
search Foundation, Illinois In- 


stitute of Technology, 10 West 
35 St., Chicago 16, Ill. $6.25. 


Enzymes 


An introduction to and a text- 
book for study of the “living” 
molecules so important to indus- 
tries such as meat, beer and tobac- 
co. An attempt to bring into focus 
the entire field of enzyme chemis- 


try. 315 pages. 


“Outlines of Enzyme Chemis- 


; try.” By J. B. Neilands and 
@ ¢ P. K. Stumpf. John Wiley & 
Sons, 440 Fourth Ave., New 


York 16, N. Y. $6.50. 








Arizona 
Some of the latent wealth of 


Arizona comes to light. This sur- 
D 0 U is LE RO LL c R U S i aa vey reports the nonmetallic re- 
sources, tabulated by counties with 
Designed as a relatively inexpensive yet sturdy crusher for descriptive material of a general 
accurate sizing of the crushed product, the McLanahan nature for each substance. 85 
Black Diamond Double Roll Crusher is available in 18”, pages. 
24”, 30” and 36” diameter rolls with roll widths from 18” “Arizona Development Board 
to 60” for handling various feed sizes and capacities. Cast Report on Selected Natural Re- 
steel or semi-steel gears with extra long teeth provide sources.” Arizona Research 


adjustments in crusher opening. Anti-fricti ings. Consulants, 917 W. Hatcher 
, ape Danes sites Road, Phoenix, Ariz. Gratis. 


Wrile today fe Cbleiin COOK 255 Magnesia Insulation 


A revised second edition offers 
As new conductivity, density and fire- 

McLANAHAN ® STONE resistance data for 85% magnesia 
CORPORATION insulation. The new water-resistant 

7 my PU, 1, MIME ANO Cape ARTERS Sisocih i 638 magnesia insulation is described. 
’ Eouimenr HEADUA gal Heat loss tables have been recal- 


culated because of adoption of 
“simplified thicknesses” and lower 





June 1955—CuemicaL ENGINEERING 





conductivity of the modern prod- 
uct. 


“85% Magnesia Insulation 
Manual.” The Magnesia Insu- 
lation Manufacturers Associa- 
tion, 1317 F St., Washington 4, 
D.C. 


Steam 


Here’s the thirty-seventh edi- 
tion of a text you first met in 
college—the B & W _ book on 
steam. From sources of heat en- 
‘ergy through nuclear power, this 
well-known reference contains the 
latest and best information on the 
production and use of steam. 


“Steam, Its Generation and 
Use.” The Babcock & Wil- 
cox Co., 161 East 42 St., New 
York: 17,: Ni: ¥.-:$10, 


Economic Welfare 


Six Brookings lecturers discuss 
economics and its application to 
policy problems. They are exam- 
ining the usefulness and limitations 
of economic theory for the guid- 
ance of policy. 157 pages. 


‘Economics and Public Pol- 
icy.” The Brookings Institu- 
tion, 722 Jackson Pl., N.W., 
Washington 6, D. C. $2. 


Handbook 


Here’s the fourth edition of the 
Permutit handbook of detailed in- 
formation on the various processes 
and types of equipment used for 
the conditioning of water. 


“Water Conditioning Hand- 
book.” The Permutit Co., 
330 West 42 St., New York 
36, N. Y. 


Publications 


The first comprehensive annual 
listing of publications from the 
the Masachusetts Institute of Tech- 
nology lists more than 1,100 titles 
written by M.I.T. faculty and staff 
during the year ending July 1, 
1954. 80 pages. 


BEST...under pressure 


@ In high pressure steam lines... process liquid and gas 
piping... hydraulic fluid lines...wherever strong, tough 
pipe joints are needed, Watson Stillman Forged Steel Fit- 
tings provide a safety factor against costly piping failures, 
They resist pressure, heat, corrosion, shock and vibra- 
tion because they’re drop-forged of high quality steel to 
produce a dense, tough, forged-fiber structure that can 


s really take it. 


Extra strength is built into W-S fittings in other ways 
too...such as the heavy reinforcing bands extending 
well beyond the threads or sockets. 


Protect your high pressure piping system with Watson- 


) Stillman Forged Steel Fittings. Available in carbon, 


stainless and alloy steels, in Screw-End and Socket-Weld- 
ing Types to meet-your service requirements, Send today 
for Free Catalogs. 


Bulletin A3-50—Forged Steel Fittings 
Bulletin S-1-55—Stainless and Alloy Fittings 
Bulletin U-1—Forged Steel Unions 

Bulletin S-3-55—150 Ib. Stainless Fittings 


Sold Through Leading Distributors 


= +38 


“Publications From the Institute WATSON-STI LLMAN FITTINGS DIVISION 
Massachusetts Institute of Tech HKD 1. K: Porter company, INC. 
a een 8 sac mex Roselle, New Jersey 
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e Fully revolving discs 
e Uniform wear distribution 
e Equalized wedging pressure 


¢ Automatic adjustment for 
body distortion 


¢ Positive closing 








... With Darling gate valves on the job! 


ARLING fully revolving double disc parallel seat gate 
valves don’t need maintenance as often as other valves. 


This exclusive Darling design eliminates valve leakage 
and faulty. operation . . . due to body distortion and man- 
handling. You can always count on Darlings to close easier, 
to close tight, and to serve longer without attention. 

Available in iron body, cast steel, iron body rubber lined, 
all bronze and special alloys . . . for all kinds of ordinary 
and special services. 

Made with the kind of ends needed 
for your particular installations. Write 
for complete information. 





DARLING VALVE & MANUFACTURING CO. 
Williamsport 3, Pa. 


Manufactured in Canada by ) 
Sandilands Valve Manufacturing Co., Lid., Galt 19, Ont. | A Ly ES 
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THIS MONTH’S 


Firms tn 





New Representatives 


Alloy Precision Castings Co., 
Cleveland, has appointed Hop- 
per & Son as exclusive sales rep- 
resentatives in western Pa., 
northern W. Va. and southeast- 
ern Ohio. 


Ampco Metal, Inc., resistance 
welding division, Milwaukee, 
has selected General Distribut- 
ing Co., Great Falls, Mont., as 
exclusive distributor for Ampco- 
Weld electrodes and alloys in 
Montana. Ampco’s safety tool 
division has appointed Aviation 
Service Supply Co., Kansas City, 
Mo., and Ogden, Utah, and 
Amco Corp., Linden, N. J., as 
distributors of Ampco spark-re- 
sisting hand tools. 


Atlas Valve Co., Newark, N. J., 
has selected Stanley M. Proctor 
Co., Cleveland, as exclusive rep- 
resentative in the Ohio area. 


Beryllium Corp., Reading, Pa., has 
named Chas. A. Strelinger Co., 
Detroit, Mich., as warehouse 
distributor for Berylco non- 
sparking safety tools. 


Childers Manufacturing Co., 
Houston, has named John P. 
Dobbins Co., Tulsa, Okla., D. 
M. Allen Co., Kansas City, Mo., 
Pace-Turpin Co., Salt Lake City, 
Utah, Fred G. Greaves Co., 
Seattle, Wash., as engineering 
representatives for its aluminum 
weather-proof jacketing. 


Cleaver-Brooks Co. has named the 
Delval Equipment Corp., Phila- 
delphia, as manufacturers’ rep- 
resentative for the sale of its 
boilers and equipment. 


National Aniline Div., Allied 
Chemical & Dye Corp., has 
named Fuller & Smith & Ross, 
of New York, to handle adver- 
tising and promotion for an im- 
portant new textile fiber, a deep- 
dye nylon. 
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the News 





M. A. Gibbons 


Cooper Alloy Corp. has appointed 
the Cameron & Barkley Co. as 
distributor for its stainless steel 
valves, fittings and accessories. 


Bulkley, Dunton Processes Inc. 
has named H. E. Danby Co., 
Inc., Indianapolis, Ind., Nicho- 
las A. D’Arcy, Jr., Huntington 
Park, Calif.. W. H. Davidson 
Co., Wayne, Pa., and John D. 
Homan, Tampa, Fla., as sales 
agents and representatives. Y = HILCO 


Electric. Regulator Corp., Norwalk, : OIL RECLAIMER 
Conn., has appointed H. M. ag ss e purifies vacuum pump oil by con- 
Richardson & Co., Minneapolis, tinuous gp re ong on a 

aE , full-flow or by-pass basis, or in- 
” sales representative in N. D., termittently on a batch basis, de- 

S. D., Minn. and northern Wis. pending upon the requirements 

E. L. Berman Co. is sales rep- ; and physical layout of your plant. 

resentative in northern Calif. 

and part of Nev. 

OIL RECLAIMER 

Hammel-Dahl Co., Providence, 


Ciusk’ Co, Pittsburgh, Pa, 2 HILCO OIL RECLAIMER SYSTEMS re 


sales and service representative. 


the finest available for VACUUM PUMP users 


easbern  wareliines: ot CGR A simple, economical and efficient method of restoring contaminated 
Corp. and its subsidiaries as lubricating and sealing oil to the full value of new oil. HILCO Oil 
distributors of its complete line Reclaimers are used for the purification of vacuum pump oil in con- 
of SD-3 sectional laboratory junction with the manufacture of transformers, condensers, capaci- 
furniture. tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compressors, titanium and many 
Sarco Co., Inc. has announced other products. A HILCO will produce and maintain oil free of all 

that Hoffman & Hoffman Co. solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 


teers ws tietaulliene store viscosity, dielectric strength and other specifications to new 


N. C. and S. C. oil value. 


Metalab has appointed the five 


Parker Appliance Co., Cleveland, 
O., has appointed Hope Rubber 
Co., Inc., as distributor for its 
tube fittings. 


co 
THERE IS A Hil 

FOR EVERY OIL PUR- 
IFICATION JOB. - - 


AND EACH OFFERS 


; Ou 
Young Machinery Co., Muncy, Y / 
Pa., has named the Syntron Co. These Features! 
as sales representative for its ' 
Transvair pneumatic conveying WRITE TODAY! For Complete Details 


systems. Ask For Bulletin R-160 


Rhodia, Inc., New York, has ; 
named Holly Chemical Co., THE HILLIARD Coezsoration 
Mount Holly, N. J., as engineer- 
ing representative for the muni- 
cipal wastes and agricultural and 


131 WEST FOURTH ST. ELMIRA, N.Y. 
ANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montre 
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cooling tower 
serves huge atomic plant 


N ow in service at a large Atomic Energy Commission 
plant, this 44-ccll cooling tower designed and built by 
Foster Wheeler has a rated capacity of more than 150,000 
gallons per minute. Covering an area of approximately 
46,500 square feet, it is one of the largest cooling tower 
installations ever made. 


Foster Wheeler cooling towers reflect more than 50 years 
of experience in meeting the specific requirements of all 
types of power and process plants. Each tower is engineered 
and constructed to give maximum performance at minimum 
cost. 


For complete information on FW cool- 
ing towers, send for your complimentary copy 
of Catalog CT-52-4, Foster Wheeler Corpora- 
tion, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 





FIRMS... 


industrial waste-processing in- 
dustries in southern N. J. and 
Bucks County, Pa. 


New Lines 


Eastern Industries, Inc. has entered 
the plastic laminates field. A 
new affiliate, New England 
Laminates Co., Inc., will manu- 
facture laminates for the elec- 
trical and electronic industries. 


Max Factor & Co., Hollywood, 

~Calif., is forming a pharmaceu- 
tical division for manufacture 
and distribution of pharmaceu- 
tical products outside the cosme- 
tics field. 


New Companies 


Brazilian Styrene Co., organized by 
Koppers Co., Inc., Firestone 
Tire & Rubber Co. and Brazil- 
ian interests, will construct and 
operate a styrene monomer 
plant at Cubatao, Brazil. 


Dwight-Lloyd Div., McDowell 
Co., Inc., has been organized 
upon the acquisition of the en- 
tire assets and research facilities 
of Sintering Machinery Corp., 
Netcong, N. J. 


International Resources Engineer- 
ing and Exploration Group 
(IREX) has been formed by 
pooling the facilities of three 
organization—Brown & Blau- 
velt, Jack Aman Photogramme- 
tric Engineers and Texas and 
Geophoto Services. 


Pennsylvania Fluoro Plastics Co. 
will manufacture thin- and 
heavy-walled Teflon tubing. 


Litwin Engineering Co., Wichita, 
Kan., has been organized to de- 
sign and construct refineries, 
gasoline and __ petrochemical 
plants. 


Associated Chemical Engineers, a 
consulting partnership, has been 
organized by five Carnegie Tech 
chemical engineering professors 
—R. B. Beckman, L. N. Canjar, 
R. R. Rothfus, H. L. Toor and 
D. H. Archer. 
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om neogoneer rere es nai 


of internal surfaces 
and hidden parts 





A.C.M.1. Borescopes are Y/ j iileminsted industrial 
available in 4 angles of j/f/  fglescope of highest quality, 
vision gt pas“ diom- /// <gmploying a precision optical 
_ ‘angihs fp ys Y/, stem, that produces a flat visual 
720’. Special pails // held. Lens systems are fully cor- 
for r special /* 4° rected for color, spherical aberra- 
nee #ions, and coma, with all lens surfaces 
coated to increase light transmission 


Write for free informational folder, 
or tell us your problem. 


American (ystoscope Makers, Ines 


1241 LAFAYETTE AVENUE’ NEW YORK 59, N. Y. 

















*25 years ago, Alloy Fabri- 
cators started to build Stain- 
less Steel, Monel, Inconel, 
Nickel and Aluminum Process 
Equipment. With this experi- 
ence, naturally, they’re your 
best bet today! 


It’s Still Our Only Business 
— And We Mind It Well! 


ALLOY FABRICATORS 


DIVISION OF CONTINENTAL COPPER AND STEEL INDUSTRIES, INC 


PERTH AMBOY, NEW JERSEY 











—< 
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FIG. 6061 


DECIDING 
ON TYPE 
OF PUMP; 


Write for 





> 
. FIRMS ...- 


7 


Grange Chemicals, Ltd., a new 
i : company to manufacture alkane, 
a detergent ingredient, has been 


formed by three companies— 
Oronite Chemical Co., British 
Petroleum Chemicals, Ltd. and 
British Petroleum Co., Ltd. 


eee : : The company is expected to 
- 





begin operations by late 1955, 
on completion of its multi-mil- 
lion dollar plant at Grange- 
mouth, England. 


New Names 


Michigan Panelyte Molded Plas- 


more of them eee tics, Inc., is the new name of 


Michigan Molded Plastics, Inc., 
100% of whose cap.tal stock 


an d b t t e r mw 0 | a e : | has been acquired by St. Regis 


Paper Co. 


New Leeations 


P U R t R E D [ R @) N ‘O) { [ ) ES Dresser Industries, Inc. has moved 
KROMA RED Vp 


(6 Shades) Tex 
a "100" SERIES REDS = 
com ines ‘i (6 apenes Atlas Powder Co.’s sales head- 
1000"" SERIES REDS quarters for its Darco activated 
(12 Shades carbons has been _ transferred 
RY SERIES REDS from New York to Wilmington, 


CBT Del. 


Van Pell Chemical Supply Co. is 
RED IRON OXIDES ‘now located at 50 Bond Street 


(18 Shades in New York City. 


Shell Chemical Corp’s agricultural 


V E | ET | A N R r ) S chemicals division will move its 


headquarters from Denver, Colo. 
LS Smenyry to New York City. 


Fritzsche Brothers of Canada, Ltd., 

ai ine your Williatns. fopredentolive an afhliate of Fritzsche Brothers 
Inc., has opened a new Canadian 

Meanwhile, send today for complete office in Montreal, Can. 


Whenever red is the question, be sure 


cla alsliao! Mistaclassl titel e 
Midwest Research Institute has re- 


moved its offices and laboratories 
to its new building on Volker 


WI [1] A mA S Blvd., Kansas City, Mo. 
Jervis B. Webb Co. has moved 


COLORS & PIGMENTS into 5,000 sq. ft. of new office 
area in its factory building in 


C.K. WILLIAMS &.CO. . 
: South Gate, Calif. 


LOUIS, ILL EASTON, PA 


EMERYVILLE CAL 
Gallowhur Chemical Corp. has 


moved its New York office to the 
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Tennessee’s 


s | 4iquip 
Specializing in the non-ferrous metals ° - 
in counts to 200 x 200 or 50 x 750 S U U fl p) | OX | d e 


and widths up to 48” in all commercial weaves 


mare 
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address your enquiries to Department 15 


THE C. 0. JELLIFF MFG. CORP. 


SOUTHPORT ¢ CONNECTICUT ¢ USA 




















This versatile chemical is 
particularly recommended for its i 
properties as a reducing, 

neutralizing, and bleaching agent, 
preservative, antichlor and pH 
control. Tennessee’s Liquid Sulfur f 
Dioxide is practically 100% pure. 


ERTEL ASBESTOS FILTER SHEETS 
...Used where performance counts! 


Ertel asbestos sheets are available in ten uniform 
grades for all filters up to 25” square. Manufactured 
under rigid control, they are acid treated to meet Ertel 
standards of lew leachable calcium and iron content. 
Sheets are checked constantly by a reputable analytical 
laboratory . . . Copies of their reports are available. 
If you are not already a user of Ertel sheets, try 
them at no obligation on your next filtration run. We 
will test filter your product at no 
charge in our laboratory in order 
to recommend the correct grade. 


Many industries have found that i 
this chemical of hundreds of uses 
can be efficiently and economicall 
used in various production 
deere Perhaps Tennessee’s 

highest grade Liquid Sulfur Dioxid 

an be utilized to great advantage 
\* your processing. 


ERTEL ENGINEERING 
CORPORATION 
KINGSTON 9 NEW YORK 
would be pleased to discuss 
tli versatile product with you. 








ERTEL ASBESTOS 
FILTER SHEETS 


TENNESSEE CORPORATION 


617-629 Grant Building, Atlanta, Ga. 
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The Perfect 

Closure for Boilers, 
Evaporators, Heat 
Exchangers, Auto- 
claves, Filters, 
Strainers, Absorbers 
and all types of 
Pressure Vessels and 
Piping Systems. 























SILLERS FLEX RING CLOSURES give you 
many advantages and economies over the 
conventional flange type of closure,. making 
the Sillers Closures about the most outstanding 
closure for the industry. LOW INITIAL COST 
... LESS TIME FOR OPENING AND CLOSING 
(JUST ONE BOLT). . . TIGHTER SEALS AT 
HIGH PRESSURES ... LESS WEIGHT... EASE 
OF HANDLING... and NO SEAL 
DESTRUCTION IN CASE OF FIRE, are just a 
few of the many advantages and features of 
the SILLERS FLEX RING CLOSURES. Sillers 
Closures are available in all standard sizes 
and can quickly be adapted for special 
applications. 


Send for Bulletin No. 3000 
for Completely Iliustrated Details 


SILLERS | 
ENGINEERING COMPANY 


Division of Peerless Manufacturing Co. (1). Flex Ring Unit dssembled os in 
service. (2). Spider released, gasket 
BOX 13165 DALLAS, TEXAS being removed. (3). After gasket is 
removed, plug is rotated to open. 
* (4). Unit completely opened and in 
; z ys ae a fraction of time taken for conven- 

Representatives in Principal Cities tional type closures. 











FIRMS... 


Ossining N. Y. plant and labo- 
ratory site. 


Raycon Corp. has moved from its 
old location in Redwood City 
into a new building in Belmont, 
Calif. 


Precision Chemical Pump Corp., 
formerly Precision Machine Co. 
of Somerville, Mass., has moved 
into new offices and plant in 
Waltham, Mass. 


Norton Co.’s Los Angeles district 
ofice has moved from South 
Alameda St., Los Angeles, to 
Pacific Blvd., Huntington Park, 
Calif. 


Braun Corp., Los Angeles, Calif., 
will move its warehouse opera- 
tions into a new building in East 
Los Angeles in July. 


Dorr-Oliver Inc. has announced 
the relocation of its Chicago of- 
fice in Merchandise Mart and 
the opening of a new office in 
the Midland Building, Cleve- 
land, O. 


U. S. Industries, Inc. has relocated 
its New York and Chicago exe- 
cutive offices at 250 Park Ave., 
New York City. 


Union Asbestos & Rubber Co.’s 
fibrous products division’s sales 
department has moved from the 
company’s Chicago headquar- 
ters to a new building next to 
the Bloomington, IIl., plant. 


Insul-Mastic Corp. of America has 
transferred its home office from 
Pittsburgh, Pa. to the office 
building of its plant in Summit, 
Il. 


New Facilities 


Caja de Credito Agario, Indus- 
trial, y Minero de Colombia, 
quasi-official Colombian bank, 
is sponsoring the first laboratory 
center in Bogota, Colombia, de- 
voted specifically to technolo- 
gical research. Armour Research 
Foundation will be technical 
adviser on the project. 
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Fights CORROSION HARD ) “"” 


ALPHA 101 AND 103 —Rigid PVC Plastic Pipe ‘Surface’ burners 
improve heating 


Recommended for 
Panatig he IE 4 ’ processes 


Chemical Lines 


Good at licking corrosive problems. 
Mighty good for its perfect resistance 
to hydrochloric . . sulphuric . . nitric 
acid and more than 186 commonly 
used chemical corrosives — at lower 
temperatures and pressures. 
When the right PVC Pipe handles 
your fluid lines you solve corrosion 
problems permanently! That's why 
ALPHA 10! Normal Impact 
mp sas a PVC 


ALPHA 103 High Impact Un- 
plasticized Modified PVC Pipe 
is increasingly used! 1/2” to 4” sizes; 
full line of fittings. 
e LIGHT WEIGHT : 
e EXCELLENT AGING QUALITIES 5 Tunnel burners, single or twin-nozzled, 


: ed pone y 6TH ve assure you of complete and rapid come 
: bustion within the tunnel. 





Send for Complete Product Data Today 
Thousands of ‘Surface’ burners, in 


Fr ip He 14-16 NORTHFIELD ROAD the chemical industries, have speeded 
CT onagr ggg gpa pon corer WEST ORANGE, N. J. | up and improved many heating proc- 
od oe INC. : | esses because they: 

| 1 Save fuel with automatic propor- 
tioning. 
Simplify contro! equipment with 
one-valve operation. 
Increase the range of operating tem- 
peratures with high turndown ratio. 


Increase safety with a design which 
mixes gas and air at or near the 
burner—explosive mixtures piped 
very short distances. 

5 Save time in adjustment with easy- 
to-change spuds and inserts. 





Select the right equipment from 80 
types and 800 sizes completely de- 
scribed and rated in the ‘Surface’ cata- 
log. Stop waste and start savings soon 
—call your ‘Surface’ engineer or write 
for Literature H54-16. 


.. invariably it’s @2azs 


ROTATES WiTH "aot 4g THE SHAFT 


for long dependable service is 
.. ECONOMICAL OPERATION IS DESIRED 
.»» OPERATING CONDITIONS ARE HAZARDOUS utflace 
... LOSS OF COSTLY FLUIDS MUST BE PREVENTED 


..+ COMPLETE AND PERFECT SEALING REQUIRED BURNER Equipmeny 
GET THE “DURA SEAL” STORY-WRITE FOR BULLETIN 455-CE 


ie SSS 
( DURAMETALLIC (aig ’) CORPORATION 
: —_—— SURFACE COMBUSTION 


KALAMAZOO 17 MICHIGAN 





CORPORATION, TOLEDO 1, OHIO 
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“it’s three ways 
better at 
B. F. Goodrich” 


It’s faster . . . delivers more 
production per hour. 


It’s efficient . . . assures 
thorough dispersion of quality rubber 
doughs and cements. 


fe) t’s safe . . . special CO, seal on 

stuffing boxes (only 4 to 10 lbs. pres- 

sure) permits elimination of air from 

mix while protecting product from 

contamination by lubricants. 4 


DAY IMPERIAL MIXER. . .W « built for heavy duty, 


engineered for precision, it incorporates many advanced engineering 
features to assure you high production at low cost. For complete 
details write for Bulletin 600. 


in mixing equipment means longer life span 


| 


THE J. H. DAY COMPANY 
4932 BEECH ST., NORWOOD, CINCINNATI 12, OHIO 
Division of Cleveland Automatic Machine Company 
Quality equipment for baking, paint and varnish, printing ink, 
chemical, rubber, pharmaceutical, cosmetics, paper and pulp, 
explosives, food, ceramics, candy, soap, sugar and milk products. 
Eastern Canada: Brantford Oven & Rack Co., Ltd., Brantford, Ontario 
Western Canada: British Canadian Importers, Vancouver, British Columbia 
Mexico: T. de la Pena e Hijos, S.A., Nazas 45-A, Mexico 5—D.F, 





FIRMS... 


Ohio-Apex Div., Food Machinery 
and Chemical Corp., has started 
construction on a new build- 
ing for the manufacture of a 
diallyl phthalate prepolymer, 
Dapon. The plant will be built 
at the site of present operations 
in Nitro, W. Va. 


Brooks Equipment and Manufac- 
turing Co. has been acquired by 
the Ingersoll Kalamazoo (Mich.) 
Division of Borg-Warner Corp. 
and will be operated as a sub- 
sidiary of the parent company. 


American Brass Co. will soon 
start construction on a new $13 
million brass mill in Los Angeles 
County, Calif. 


Danaho Refining Co.’s new platfor- 
mer to make premium grade 
motor gasoline is on stream at 
the company’s Pettus plant. 


A. Maschmeijer, Jr., Inc., Newark, 
N. J., has been acquired by 
Shulton, Inc., and will be op- 
erated as a division of Shulton. 


Simplicity Engineering Co., Dur- 
and, Mich., has a new Canadian 
subsidiary, Simplicity Materials 
Handling, Ltd. The new firm 
will be located at Guelph, Ont. 


Tennessee Products & Chemical 
Corp. has started production of 
ferro chrome at its Alton Park 
plant in Chattanooga. 


General Portland Cement Co. will 
spend more than $1.5 million in 
an expansion and rehabilitation 
program at its Chattanooga 
plant. 


Poly-chemical Industries Ltd., Ed- 
monton, Alta., will construct a 
$225,000 plant, southeast of 
Edmonton, to convert polythene 
into pipe, tubing, sheeting and 
packaging film. 


Armstrong Cork Co. will expand 
its Macon, Ga., plant to double 
its present capacity, making it 
one of the largest fiberboard 
mills in the world. 
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ANNOUNCING A 
NEW SERVICE 
AND 
A PROCESS 
FOR MAKING 


ARCHED 
WAFERS 
YOUR PRODUCT 


MANY ADVANTAGES 
OVER FLAKES 
OR OTHER SHAPES 


For Further Information About 
Our Confidential Service Address: 


FLAKICE CORPORATION 


360 FURMAN ST. 
/_ BROOKLYN 1, N. Y. 














SMOOTH — VIBRATIONLES¢ 


PROPELLERS 


for MIXING, STIRRING, 


AERATING, PUMPING, etc, 
















Manufactured by an 
exclusive process, 
MICHIGAN propellers 
are perfectly balanced 
to avoid whip and 
strain on shafts, And 
because of their 
superior functioning 
are now standard 


parts of the 

products of 

many leading 

equipment MODEL 

manufac- GDA - MIXER 

turers. INTERNATIONAL 
ENGINEERING 
DAYTON, OHIO 


for special application 
and replacement, as well as original equi 
ment, in a wide variety of metals and In 
sizes up to 60". Write for latest date 


folder. 


MICHIGAN WHEEL Co, 


pidDS 3.Micy 








GRAND RA 
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A KERRIGAN - 


Grating for Every Need 


A CATALOG 


for every Grating 


Write for your 


copy NOW! 


STEEL 
for the 1001 applications where 
safety and strength come first. 
Kerrigan Steel Grating is BONDER- 
IZED for corrosion resistance and 
extra years of life. 


STAINLESS and MONEL 


non-magnetic steel for the chemical, 
oil and packing industries . . . for 
ANY installation where, high re- 
sistance to heat, acids, chemicals, 
and corrosion is needed. 


TRULY... 
In both size and type, there is a Kerrigan Weldforged grating for 
every need. Let our new catalogs prove it to you. Send for the 
one you think best answers your need (or ask for ALL FOUR if you 
wish). We will also be glad to send you a desk-size grating sample. 
Write Kerrigan Iron Works, Inc., General Sales Office, 274 Madison 
Ave., New York City. 








ae Fue WORTHY 
jt is Somme Oath Sere 
a Z 
i RIVETED STEEL 
KERRIGAN where it is desired to match existing 
UWeldtorged grating. 
Riveted Steel Grating 















ALUMINUM 

spark-proof for those whose need is 
strength AND lightness. Extra safe 
and strong. Allowable fiber stress 
15,000 psi. Modulus of elasticity 
10,000,000 psi. 
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All HARDINGE Feeders Size “A” 


from 100 POUNDS/hour to Ni ee Constant- 
100 TONS/hour are suspended from a Weight Feeder, 
the feed bin which: oo s 8’ - Belt. 


© Eliminates costly feeder 
support structure 


* Provides accessibility to 
equipment following feeder 


Mm, Size “D” Constant- 
Weight Feeder, 
36” - Belt. 


» 30’’ Disc Feeder 
84” Disc Feeder 


Bulletin 33-E-11 describes entire Hardinge Feeder line. 


EARDINGE 


COMPANY, INCORPORATED 


YORE, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 
New York + Toronto * Chicago * Hibbing * Houston ¢ Salt Lake City * San Francisco 
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FIRMS... 


Southwestern Engineering Co., 
Los Angeles, Calif. has been 
awarded a Brazilian contract, 
calling for design and erection 
supervision for an asphalt plant 
and crude terminal facilities for 
Petroleo Brasileiro, S. A. 


Applied Research Laboratories, 
Glendale, Calif., has announced 
the completion of facilities for 
the design and manufacture of 
x-ray and gamma ray optical ele- 
ments and instruments. 


Stauffer Chemical Co., New York, 
recently completed an expan- 
sion of its Bayonne, N. J. plant 
for manufacturing, processing 
and formulating insecticides. 


Horizons Titanium Corp. and 
Horizons Zirconium Corp. have 
merged. Both companies have 
been doing research work in 
rare metals. 


Albert Trostel & Sons Co., Inc., 
Milwaukee, Wis., tanner for 
side upper leathers, signed two 
license agreements with Mobay 
Chemical Co. for the manufac- 
ture of both polyurethane rub- 
ber materials and polyurethane 
rigid and flexible foams. 


Texas Co.’s second and third new 
combination UOP Platforming- 
Unifining units have gone on 
stream at the company’s E] Paso 
and Amarillo, Tex., refineries. 
The first is operating at Port 
Arthur, Tex. 


Combustion Engineering, Inc. has 
received approval from _ the 
Atomic Energy Commission for 
a study of reactor technology. 


Koppers Co., Inc. has formed a 
company-wide marketing depart- 
ment which will embrace pri- 
mary function formerly carried 
on by the central staff sales and 
public relations departments. 
The new department will also 
include sales management, mar- 
ket and economic research, sales 
promotion, advertising and pub- 
lic relations sections. 
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When Your Process Demands FILTERING 
ja i | MIXING 
STORING 


Regardless of the size or type of your installa- 
tion, whatever your process may be, there’s an 
Alsop Filter, Mixer and Storage and Mixing 
Tank to “Fit Your Job,” you can be sure of get- 
ting from Alsop the right unit properly applied 
—you can depend‘on Alsop proved performance 
features. 

Alsop Filters, Mixers and Tanks are available in 
a complete range of sizes and capacities and 
Alsop equipment is custom fitted to your partic- 
ular application by engineers who have thor- 
ough experience in filtration and agitation. 
Look for the proved features in the benefits that 
Alsop Filters, Mixers and Tanks can bring to 
your processing operations. Write for full infor- 
mation, recommendations and quotations. 


YOU’LL BE IMPRESSED, TOO, 
WITH THESE ALSOP PROVED 
PERFORMANCE FEATURES. 








1006 WHITE ROAD MILLDALE, CONN. 








get along 
without a 
Dust Collector 


Except when used to recover 


However, if you would prefer 
a product, dust collectors are unde- 


a dust collector, our Model D 


Approved and 
recommended by 
insurance 


inspectors 
WRITE for BULLETIN S-3 — 


TODAY | 


1203 RIDGE AVE., PITTSBURGH 33, PA. 


Desi rers of 
VALVES MATION 
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sirable. They use valuable plant 
space, consume needed power, cost 
money, and worst of all, they are 
non-productive. To escape the need 
for one, simply: 

1. Provide all your employees 
with respirators. 

2. Triple your allocation of 
funds for replacement of 
worn machine pafts. 

Set aside all profits for pay- 
ment of fire insurance pre- 
miums. 

4. Relocate your plant at sea, 
beyond the 3-mile Limit. 

*Manufactured under Hersey Patent § 
Rights. Other patents pending. ' 


Name 


AEROTURN*, which combines 
high-efficiency filtering with re- 
verse-air-jet filter cleaning, may be 
just what you need. This compact 
unit saves valuable space; elimi- 
nates erection costs because it 
comes to you assembled and ready 
to operate. Standard 

unit capacities from 

500 to 7200 CFM. 

For more informa- 

tion ask for the 

Model D Bulletin. 


Please send Bulletin 3027 





TURNER and HAWS 
ENG. CO., INC. 


87 Gardner Street, West Roxbury 32, 
Massachusetts 


Address 


Company 

















WHICH OF THESE “BUFFALO” 
PUMPS COULD BE SOLVING 
YOUR PROBLEMS RIGHT NOW ? 


(Efficiently — Economically) 


CLEAR WATER 


“Buffalo Double Suction Pumps are the 
finest example of the “Q” Factor*® that 
gives you the most for your pumping 
dollar. Hydraulically balanced, highly 
efficient and durable. In sizes to deliver 
from 10 to 14,000 gpm for circulating, 
air conditioning, other plant services. 
Request Bulletin 955-Q. 


BOILER FEED 


For boiler feed and other clear water 
service against high pressures, write 
for Bulletin 980 and see how efficiently 
these rugged “Buffalo” Type “RR” 
Pumps perform. In 2 and 4 stages to 
handle up to 500 psi. Capacities up to 
900 gpm. 


PAPER STOCKS 


For handling high consistency liquids, 
you'll save money and trouble with 
non-clogging “Buffalo” Paper Stock 
Pumps. Available in alloys or rubber- 
lined for corrosive and abrasive 
liquids. A pump for every job de- 
scribed in Bulletin 953, 


CHEMICALS 


A complete line of “Buffalo” Pumps, 
ready to handle corrosive or abrasive 
liquids at least maintenance cost. 
Write for Bulletins 976 and 982. 


OTHER PUMPS 


“Buffalo” builds Vertical Ejectors, 
Sewage Pumps, Fire Pumps, Marine 
Pumps and the husky, space-saving 
Close-Coupled Pump shown. In short, 
there’s a ‘Buffalo’? Pump for best re- 
sults in any application you may have 
in mind. Write us about your problem! 


Class SL 
Double Suction 


Class RR 
Multistage Single Suction 


Class DS 
Diagonally Split-Shell 


Class CS 
Single Suction 


Class CCL 


*The “Q” Factor — the built-in Quality which Close-Coupled 


provides trouble-free satisfaction and long life. 


Write for Bulletin 975-D 


BUFFALO PUMPS, INC. 


501 BROADWAY 


BUFFALO, N. Y. 


Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 











FIRMS ... 


Carter Oil Co. has the world’s 
first commercial fluid coking 
unit—using a new process which 
makes possible the manufacture 
of more gasoline and home heat- 
ing oils from crude oil—at its 
Billings, Mont., refinery. The 
coking process was developed 
by the Esso Research and Engi- 
neering Co. 


North American Aviation, Inc. 
will build the first nuclear re- 
actor designed for private indus- 
trial research for the Armour 
Research Foundation. 


Detroit Edison Co. has disclosed 
plans to contribute $5 million 
to build a $45 million atomic 
power plant in the Defroit area. 
The plant will be built and op- 
erated by a non-profit corpora- 
tion yet to be formed. Detroit 
Edison will buy steam from the 
unit to generate electricity. 


Hooker Electrochemical Co., Ni- 
agara Falls, N. Y., has merged 
with Durez Plastics & Chemi- 
cals, Inc., North Tonawanda, 
N. Y. Durez will henceforth 
be known as the Durez Plastic 
Division of Hooker. 


Monsanto Chemicals Ltd., Lon- 
don, is beginning large-scale pro- 
duction in England of sodium 
phosphates and other phospho- 
rus compounds. A new wholly- 
owned subsidiary company, 
Monsanto Phosphates, will be 
formed to erect and operate 
plants in the United Kingdom. 
First major installation will be 
at Newport, Monmouthshire, 
Wales, for production of so- 
dium polyphosphate. 


Standard Oil Co. (Ind.) wili soon 
begin construction of its largest 
crude oil distillation unit at 
Whiting, Ind. The new equip- 
ment, when completed, will in- 
crease refining capacity at Whit- 
ing to about 220,000 bbl. a day 
in 1956. 


Sinclair Oil & Gas Co., affiliate of 
Sinclair Oil Corp., acquired the 
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SOLENOID 
VALVES 


Packless « Piston-Pilot 
Operated « Globe Bod- 
ies ¢ Union Bonnet «+ 
Certified Alloy Castings 
« Screwed or Socket 

Yo" 2 %y" +1” TYPE K Weld Ends « Full Ports 
to 1000 psi. 


Guaranteed Greenclad molded coils for temperatures to 
250 deg. F. Whiteclad coils also guaranteed for higher 
temperature service. 

Explosion Proof Coil Housings and special assemblies 
available to meet the most exacting applications. 4” and 
14” Type G stainless steel direct lift valves are also manu- 
factured. 


ASK FOR BULLETIN K 


J.D. GOULD @ 


734 EAST WASHINGTON STREET e INDIANAPOLIS 2, INDIANA 


NEw! LOW PRICED MODEL OF 
Han WY ol e-mm shel lo) a--y-V 2 2m 4 
TANK CAR PLATFORM ii. 


All Nichols Tankcar Platforms 
Feature SAFETY 


NEW INEXPENSIVE 
ACCESS PLATFORM 
Swings horizontally— 
always level, stable. 
Lightweight. Raises 
and lowers by hand 
operated hydraulic 
mechanism—usable 
on all sizes of tank 
cars. Stairway or 
ladder arrangement 
optional. Piping not 
furnished. 
Platform provides safe 
handling of fuel oils 
and miscellaneous 


chemical liquids. Write 
today for information. 





816 W. GRAND AVE., CHICAGO 51, ILLINOIS 
SERVING INDUSTRY SINCE 1894 | 


aa cide 
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YES! | would like 


to know more about 


“STAR: 
KIMBLE 


Special Motor Designs 


[] If your sales engineer will give 

me a ring, I'd like to talk to him 

AND IN THE MEANTIME, you 

might send me your bulletin on 
Standard 


[-] SQUIRREL CAGE 
[_] BRAKEMOTORS 
[] WOUND ROTOR 
[] D-€ MOTORS 
Generators, M-G Sets 


My name 1s. 





They call me a 





(title) 
At 





(company) 





(street address) 





(zone) (state) 


STAR- 
KIMBLE 


MOTOR DIVISION 


Miehle Printing Press and Mfg. Co. 
207 Bloomfield Ave., Bloomfield, N. J. 











FIRMS... 







Charging the Abbé 
Dispersall Mixer 
described here 


properties and assets formerly 
owned by American Republics 
Co. The transaction adds some 
2,600 bbl. a day to Sinclair’s 
own total production of liquid 
hydrocarbons. 





Magnolia Petroleum Co.’s giant 
thermofor catalytic reforming 
unit was put on stream in mid- 
March. The process is designed 
to reform naphthas and low-oc- 
tane gasolines through a cata- 
lyst-aided molecular change into 
very high octane fuels. Capacity 
is 19,000 bbl. daily. 





Ideal Cement Co. has started ex- 


4 ploration for uranium in a 150- 
to 200-mile radius of Laramie, 
Wyo. 


Procter &’ Gamble plans to build 
a multi-million dollar drug prod- 
ucts plant in Iowa City for 
production of the company’s ex- 


eee then Investigate panding line of shampoos, home 
the Abbe Dispersall Mixer permanents and dentifrices. 


Brea Chemicals, Inc. has com- 
Here’s what a user in the ceramic field has to say about fast pleted a 210,000 gal. aqua am- 
monium phosphate plant at 


mixing cycles: 
Fresno, Calif. 


“We mix a 5000-lb. charge of air-floated clay and other ingre- 
dients in a total of 60 minutes—35 minutes to charge, and 25 : 
minutes to mix. Our experience has been that a similar amount Hongkong and China Gas Co. 
of slip with the standard equipment used in the industry would plans to erect a new $700,000 
require several blunges for the same amount of ingredients. plant for manufacturing coal and 
Before installing the Abbé Dispersall Mixer, our blunging cycle oil gas. 
was a minimum of 4 hours per mix.” 
Catalytic Construction of Canada, 
FOR MOST FLUID MIXES AND PASTES Ltd. has formed a new engineer- 
ing division at its headquarters 


...the Abbé Dispersall Mixer gives you power and speed, plus in Sarnia, Ont. 


the womendovs advantage of easy cleaning, which readily allows Linde Ais Patdicte Co, Division 
shifting from one color or formulation to another. Tooth pastes, of Union: Cechile and Catton 
creams, ointments, latex and other paints, inks, colors, pharma- Corp., is installing equipment 
ceuticals ... these are just a few of the products that are mixed for the production of liquid 
and dispersed better and faster in the Abbé Dispersall Mixer in oxygene at its Seattle, Wash., 
a ONE-stage operation plant. 


WRITE FOR CATALOG 68 


—_ 


. R. Simplot Co. has announced 
a $1 million phosphatic and 
anhydrous fertilizer storage pro- 
gram at Pocatello, Idaho. Four 
350-ton phosphoric acid tanks, 
vacuum coolers for phosphoric 
and a 1,500-ton spherical tank 

50 Church Street + New York 7, N. Y. for storage of aa am- 

monia will be erected. 


ABBE ENGINEERING COMPANY 
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PHOSPHORUS (Yellow or White) PHOSPHOROUS ACID 
PHOSPHORUS OXYCHLORIDE HY POPHOSPHOROUS ACID 


PHOSPHORUS TRICHLORIDE ALKYL ACID PHOSPHATES 


PHOSPHORUS PENTACHLORIDE (Alkyl Phosphoric Acids) 


PHOSPHORUS PENTASULFIDE SODIUM CHLORATE 


PHOSPHORUS SESQUISULPHIDE POTASSIUM CHLORATE 
AMORPHOUS PHOSPHORUS POTASSIUM PERCHLORATE 
PHOSPHORIC ANHYDRIDE HYPOPHOSPHITES 
PHOSPHORIC ACID OXALIC ACID 


ZINC PHOSPHIDE 


TRUDE PP ERAY 
OLDBURY 
ELECTRO-CHEMICAL COMPANY 


Executive Offices: 
NIAGARA FALLS, NEW YORK 
Sales Office: 
19 RECTOR STREET, NEW YORK 6, N.Y. 


Plants: 
NIAGARA FALLS, N.Y. COLUMBUS, MISS. 






































COWLES 


SILICATES FOR COMPOUNDING 


DRYMET’ FOR USE IN 
arhydrous—the most highly concen- COMPOUNDING 
trated form of sodium metasilicate. Pleer Cleaners 


Economical, contains no water of Laundry Products 
crystallization. Meta! Cleaners 


DRYORTH®— anhydrous—powerful, Dairy Cleaners 

speedy, heavy-duty sodium orthosilicate— Dishwashing Compounds 
an economical constituent of high pH General Purpose Cleaners 
cleaning compounds. Soup Bullders 


CRYSTAMET®— pentahydrate — for Paint Cleaners 
compounding when lower concentration Paper de-inking Compounds 
of finished product is desired. Can be used Household Cleaners 

on medium pH jobs. 


‘ae ° : WRITE TODAY for our 
Cowles detergent silicates are uniform in DRYMET File Folder 


composition and particle size—dust free ed 

—readily soluble—compatible with other seahaiied se 
alkalies, soaps, phosphates, synthetic de- 
tergents and other chemicals. 





COWLES CHEMICAL COMPANY 


7016 Euclid Avénue . Cleveland 3, Ohio 
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NOW-Make 
Your Own 
Oxygen and 
Nitrogen in 


OT T= Cr-yal-iaehiels 


With INDEPENDENT’S newly-designed 
generators, you can make your own 
high-purity oxygen and nitrogen from 
the free air . . . and in the same 
generator. 

You reduce costs up to 50% by elimi- 
nating handling costs . . . vaporizing 
costs . . . evaporation losses . . . 
residual losses . . . and transportation 
costs. 

INDEPENDENT Generators are avail- 
able in any capacity, any purity and 
any pressure. Put your oxygen-nitro- 
gen problem up to us... our engi- 
neering department will gladly submit 
recommendations . . . no obligation, 
of coursel 


INDEPENDENT ENG. CO., Inc. 


~——_! 
CONSULTING - ° RESEARCH 
. 


© 
“9, 7 ““ 








Colmonoy Spraywelding 
Hard-Faces Valve Plugs 


Hamer valve plugs shown 
after finish grinding of the 
Colmonoy overlay. 


The Colmonoy Spraywelder 
is a metal spraying unit for 
applying powdered Colmo- 
noy alloys. These alloys impart 
superior abrasion and corro- 
sion resistance to finished 
metal parts. After spraying, 
the overlay is fused to the 
part with an oxy-acetylene 
torch. The Hamer set-up above 
shows a plug being sprayed 
while rotating in a lathe. 


Longer valve plug life is a goal sought by 
everyone concerned with valves in the process 
industries. Hamer Valves, Inc. (California), 
makers of valves for the petroleum and chemical 
industries, reports new success in this field. 


They’re hard-facing valve plugs with Colmonoy 
No. 4 alloy, applied with the Colmonoy Spray- 
welder. These Spraywelded plugs last 3 to 4 
times longer than hard-chrome plated plugs. 


The cement-slurry valve plugs (above) are 
shown after the Colmonoy overlay was sprayed 
and fused. The close tolerance spraying will 
require little grinding to bring plugs to size. 


Write for the new Model C Spraywelder Catalog today. 





HARD-FACING ALLOYS 


BIRMINGHAM + BUFFALO - CHICAGO - HOUSTON - LOS ANGELES 
LINDEN + MORRISVILLE - PITTSBURGH - MONTREAL + GREAT BRITAIN 





‘scuse us 
For being chesty, but... 


... we just can’t help crowing about 
reader-response to CE’s first An- 
nual Inventory Issue. 


A chemical engineer from Brook- 
lyn calls it . . . “invaluable already, 
and without precedent.” A South 
Carolina plant manager stopped in 
to tellus... ‘“Yo’all done yo’self real 
proud.”” A Dallas man swears . 
“the editor musta come from Texas.” 


Others went into greater detail— 
on content, arrangement of editorial 
sections, Reader Service—even the 
quality of the advertising. Com- 
ments and opinions were all over 
the lot. And they’re still coming in. 


What do you say? It’s your mag- 
aziné and we’re wide open for sug- 
gestions. We’d like your ideas . 
for the 1955 Annual Inventory 
Issue of CHEMICAL ENGINEERING. 


ANNUAL INVENTORY ISSUE 


@ 


A McGraw-Hill Publication, 330 W. 42nd St., New York 36, N. Y. 
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STEP UP EFFICIENCY ; 


Knock down Costs 
of Propane-Butane 
Heat Exchangers 


You can boost efficiency —shave costs as well— 
when you specify Wolverine Trufin Type S/T 
for new installations or for retubing propane- 


butane heat exchangers. 


On new jobs Trufin can slash total tube require- 
ments and provide greater heat transfer. That's 
because integral-finned Trufin provides ap- 
proximately two times more outside surface 
area (per lineal foot of tube) for condensing 


than does plain tube. Trufin cuts unit costs even 





Another Opportunity to Save with Wolverine Trufin*— 
Number 6 of a Series 











more because less tubing means smaller shells, 


headers, baffles and less maintenance. 


When retubing, Trufin can skyrocket the BTU 
output of old exchangers. Trufin is mechanically 
interchangeable with prime surface tube and 
standard fabrication and installation methods 
can be used. The tube wall at the plain end is 
heavier than the standard wall at the finned 
section providing added rigidity and maximum 


protection at the header. 


Here is graphic proof of how Trufin increases surface area. 


——_——————— 
| 


SHELL SIZE O.D. 
TUBE SPECIFICATION 


bie ty “or 
PLAIN TUBE TRUFIN TYPE S/T 
HEAT EXCHANGER HEAT EXCHANGER 
34 inch 34 inch 


%" O.D. %"” O.D. 


16BWG Admiralty 16BWG Admiralty 
Plain Condenser Trufin Type S/T 


TOTAL OUTSIDE AREA 


Tubing 


OF CONDENSER TUBING 2,885 sq. ft. 6,552 sq. ft. 
TOTAL TUBE LENGTH 12,600 feet 12,600 feet 





Trufin is available in a wide range of alloys and sizes 
to meet your specific processing needs. For additional 
information and case histories of actual Trufin installa- 
tions write for a copy of Wolverine’s Design Manual 
“Opportunity.” 


of 
WOLVERINE TUBE 


DIVISION CF CALUMET & HECLA, INC 





Bay TUBEMANSHIP*™ 


IN CONDENSER and BOILER TUBE 


Buy WOLVERINE! 


When you buy electric-welded steel tube 
from Wolverine you buy the product of 
Tubemanship. You are assured of condenser 
and boiler tube designed to deliver maxi- 
mum performance when the pressure is on. 
You can count on tubes that are known for 


long life and dependable service. 


Wolverine electric-welded steel tube is 
recognized as—Qualitube*. It meets all 
accepted specifications. Flattening, reverse 
flattening, expanding and flanging of tube 
sections are some of the torturous tests that 
help insure constant weld quality. Each 


condenser tube is also subjected to hydro- 


** Tubemanship— 


a Wolverine-coined word stand- 
ing for constant research, rigid 
quality control, sound engineer- 
ing and the work of skilled 
craftsmen. 








static tests well over a fibre stress of 


20,000 psi. 


Qualitube is available in prime surface or 
with integral fins. It can be fabricated to 
your specifications and can be held to 
exceptionally close tolerances. It has a 


clean, flash-free surface. 


Prime surface Qualitube comes in a wide 
range of sizes and in the following analyses: 


1010, 1015, 1020, 1025 and 1030. 


Next time your new installation or replace- 
ment requirements call for electric-welded 
steel tube insist on Wolverine Qualitube— 
reap the long life and the dollar-saving 
economy of tubing made the Tubemanship 
way. For complete information write for the 
Wolverine Steel Tube Catalog. 
WOLVERINE TUBE, 1443 Central Avenue, 
Detroit 9, Michigan. 


*REG. U.S. PAT. OFF. 


Wolverine Trufin is available in Canada 
through the Unifin Tube Company, London, Ontario 


oe oo 


WOLVERINE 
DIVISION OF CALUMET & HECLA, INC 


| 


scene 


TUBE 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA 
SAGES OFPPICES | 88. PRANCLP AL CARIES 


EXPORT DEPT., 13 E. 40TH. ST., NEW YORK 16, N.Y. 
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Offer 300%-400% More Magnetic 
Working Area Than Many Old-Style 
Magnetic Traps 


The new line of Eriez Magnetic Ferrotraps 
(Pipeline Traps) offer, manufacturers protec- 
tion against damaging fine and tramp iron 
contamination like they’ve never had before! 
Designed for efficient removal of unwanted 
iron and fines from almost all types of liquids 
flowing through pipelines, Ferrotraps protect 
costly screens, pumps, mixers, etc., and pre- 
vent ferrous contamination of the product. 
They are invaluable where product purity is of 
prime importance, in such applications a8 
foods, drugs, beverages, chemicals, cosmetics, 
paints, etc. 

Quickly installed in any position in new or 


For Free-Flowing Choke and Surge 
Fed DRY Materials 


Designed for removing tramp iron and fines 
from free-flowing dry einiew 6 such as grains, 
coffee, dried fruits and foods, tobacco, pelleted 
products, etc., Eriez Grate Magnets now are 
available in single or double-bank units in 
wing and drawer types. In double-bank unit, 
second row of magnetic tubes is placed direct- 
ly under open spaces of top row for increased 
efficiency. Protective iron grill guides flow of 
material onto powerful magnetic tubes. For use 


existing equipment, Ferrotraps magnetic 
strength is guaranteed indefinitely. Powerful 
magnetic unit is easily removed and cleaned; 
no muss, no small parts to lose. Model B, all 
stainless steel construction, has been built for 
standard or sanitary applications and is avail- 
able for 2’, 3’ and 4” pipelines. Magnetic ele- 




















ment consists of multiple fingers, positioned so 
that the flow of liquid impinges against it. 
Model B offers utmost protection, while Model 
L, with one long magnetic element (all-bronze 
housing), provides good protection at low cost. 
Model L is adaptable to pipelines from 14” to 
2”. Both models withstand pressure of 150 psi. 


For complete information about both models, request Bulletin B-605. 


in floor openings, regular or odd-shaped hop- 

ers, chutes and ducts. Intensive magnetic 
sabe Be does excellent job of removing iron 
contamination. 

For installation in vertical closed chutes and 
ducts, Eriez Drawer-Type Grate Magnets offer 
highly efficient protection plus roll-out con- 
venience. Single or double-bank units. Entire 
separator glides out on metal slides for quick, 


easy cleaning. Installation is fast and simple 
. .. latch (furnished) and gasket make dust- 
tight installation. 

Eriez Grate Magnets, wing-type and drawer 
type, come in 162 sizes, from 214” x 4”, to 
3614” x 36’. Special sizes made to order. 
Complete line is available in all-stainless steel 
construction. For additional information, re- 
quest Bulletin B-214. 


NOT NAILED TO THE FLOOR! Here’s an idea for publicity men who used to create ‘gag shots”’ 
by nailing down shoes. Just use a piece of iron on the heel of the shoe and an Eriez magnet under 
the rug. To industrialists, however, this demonstrates another idea — powerful magnetic action 


which can quickly be put to work pulling dangerous tramp iron out of processing lines . . 


. tramp 


iron which causes fires, machinery damage and product contamination. All Eriez Magnets are 
non-electric, self-contained. They operate without wires or attachments. Best of all their magnetic 


power lasts a lifetime. The first cost is the last. 


@ Eriez’ free booklet “Magnetic Ideas” can help you. Send for it without obligation. 
ERIEZ MANUFACTURING COMPANY, 74T Magnet Drive, Erie, Pa. 
OR on your specific request Eriez factory-trained field men backed 
by Eries’ laboratory and engineering know-how, will be happy to 
study your particular problem, make a plant survey and offer helpful 


“Magnetic Ideas.” 








STAINLESS STEEL FOR THE CHEMICAL INDUSTRY 


STAINLESS 








High quality stainless sheet 

and strip steel .. . for the product 
you make today and the 

product you plan for tomorrow. 





wc HRS ie 5 neat J SO: i a A cock Ea 


McLouty Stee. Corporation 
DETROIT, MICHIGAN 
Manufacturers of Stainless and Carbon Steels 
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Weed-killer production problem 
solved by STOKES vacuum dryer 


A leading chemical manufacturer asked us, “What 
equipment can we use to dry 6 tons per day of a 
heat-sensitive weed-killer from a true solution con- 
taining 67% dissolved solids to a crystalline prod- 
uct of 99.75% solids? Maximum allowable tem- 
perature is 50° C and we must crystallize and dry 
in one operation.” 


Stokes engineers developed the answer from 
broad experience with drying problems . . . con- 
firmed it by tests on the chemical in the fully equip- 
ped Stokes laboratory . . . recommended a Stokes 
rotary vacuum dryer sized to give the needed pro- 
duction on a predetermined drying cycle. The unit 
was purchased and is now on the production line. 


This combination of engineering knowledge and 
laboratory research—the result of 40 years in the 
design and application of complete vacuum pro- 
cessing systems—is available to all chemical manu- 
facturers. A typical Stokes Rotary Vacuum Dryer 
is illustrated. Write for informative literature on 
Stokes Vacuum Drying Equipment, Catalog No. 
720, and for the new booklet on Stokes Laboratory 
facilities, Bulletin No. 640. 


F. J. Stokes MACHINE COMPANY, 
PHILADELPHIA 20, Pa. 


SAFETY FIRS 














This installation spotlights one of the basic advantages of 
Sandvik’s water-bed unit... control of cooling rate. 
Sandvik’s patented design “floats” the solid steel belt on a 
trough of water. The trough is sectionalized into separate 
tanks. Coolant in these tanks can be maintained at different 
temperature levels to suit the cooling rate required. 


Some other processing advantages include: 

@ Can be engineered to cool and convey, regulate thickness and tem- 
perature while cooling; obtain desired sizes in same operation; cool 
solids in sheet or granular form or crystallize liquids. 

@ Horizontal cooling surface permits depositing material in various 
thicknesses. 

@ Belts can be fitted with stationary or movable retaining side skirts. 

@ Solid, cold-rolied stainless or carbon steel belts provide a smooth, 
hard, impervious surface. 

Would a Sandvik unit improve your processing? Write, wire 

or phone. 


SANDVIK STEEL BELT CONVEYORS 


Division of Sandvik Steel, Inc. 


1702 Nevins Road, Fair Lawn, New Jersey, Tel. FAIR LAWN 4-6200 
Branch Office: 230 N. Michigan Ave., Chicago 1, IIl., FRanklin 2-5638 
IN CANADA: SANDVIK CANADIAN LTD., 5675 Royalmount Ave., Montreal 16, P. Q. 
$$-101 Manufacturers Of Steel Belt Conveyors For Over 40 Years 


SANDVIK 


STE Four Sandvik Steel Belt Coolers in opera- 
BELT Commercial Solvents ran first cooling tests tion in Commercial Solvents Corporation's 


SANDYIK on on experimental unit like this, loaned by , new ‘‘straight-line’’ ammonium nitrate 
CONVEYORS g 
Sandvik plant at Sterlington, La 
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THREE-YEAR 


FIELD TESTS PROVE 


NEW MALTESE CROSS 


HYPALON* ACID HOSE 


OUTPERFORMS 


OTHER MAKES 


Three years ago chemists at the Hewitt-Robins 
Research Laboratories in Buffalo produced an 
experimental acid hose having a tube compounded 
with Hypalon, a remarkable new polymer devel- 
oped by Du Pont. Intensive laboratory tests 
immediately indicated that this new product, 
Maltese Cross Hypalon Acid Hose, had acid- 
resistant properties unequalled by any other hose. 
The question was, would it perform equally as 
well in actual industrial applications as it had in 
the lab? To find the answer, many lengths of this 
new hose were put to work at industrial installa- 
tions throughout the country, handling different 
types of acids under various operating conditions. 

Now, after three years, the reports are in... the 
results show Hewitt-Robins’ new Maltese Cross 
Hypalon Acid Hose has conclusively proven supe- 
rior in case after case! 


Here is a typical field report: “In September, 
1952, a 50' length of 2" hose was installed for 
testing at the Hilfinger Corporation, Toledo, O. 
Since that time it has been used every other 8- 
hour shift to handle chromic acid (40% solution 
by weight) at 105° F. Whereas all previous hoses 
had failed in 6 to 8 months due to the effect of 
the acid on the tube, Maltese Cross Hypalon Acid 
Hose is still in service and as yet shows no sign 
of deterioration.” 

Get all the facts about how Hewitt-Robins’ new 
Maltese Cross Hypalon Acid Hose can improve 
your acid handling hose service. For immediate 
information, contact your local Hewitt-Robins 
Industrial Supply Distributor (see classified phone 
book) or write directly to our executive offices in 
Stamford, Connecticut. 


* Reg. T: M. Du Pont Company HYPALON chemical rubber. 





Conveyor Design & 
Engineering — 
Molded Rubber Products 


Conveyor Belting & Machinery — 
Vibrating Equipment— 
Industrial Hose 


(Hewitt-Robins ) 


@ 


HEWITT-ROBINS INCORPORATED . EXECUTIVE OFFICES: STAMFORD, CONNECTICUT 
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FAST SERVICE IS CHASE’S SPECIALTY! Not only for 

brass, copper and bronze, but now for stainless steel, too! Chase 
Warehouses and Sales Offices stand ready to rush you the 

type, size and quantity of stainless steel tubing or pipe you need. 
You get the same kind of dependable service that has 

made Chase the nation’s headquarters for brass and 


copper. Call Chase today for stainless steel. 


STAINLESS 


STEEL 
pipe and tubing 


Fast 


Chase# 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation’s Headquarters for Brass & Copper 
Albanyt Atlanta Baltimore Boston Charlottet Chicago Cincinnati 
Cleveland Dallas Denver Detroit Grand Rapidst Houston Indianapolis Kansas City, Mo. 
Los Angeles Milwaukee Minneapolis Newark New Orleans New York 4 
Philadelphia Pittsburgh Providence Rochestert St. Louis San Francisca 
Seattle Waterbury (tsales office only) 
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Drilling the 
production wells 


Crud 


for Industrial Use 


from 
the 


Texas Gulf Sulphur Co. 


75 East 45th Street «+ New York 17, N. Y. 


NEWGULF, TEXAS 
MOSS BLUFF, TEXAS 
SPINDLETOP, TEXAS 
WORLAND, WYOMING 


Producing Units 
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The reasons why WESTON all-metal industrial thermometers 
excel in dependability and long life...enjoy such outstand- 
ing preference throughout industry ...stem in large part from 
Weston’s exclusive design and manufacturing methods. The criti- 
cal sensing elements are all Weston-made in the shorter multiple 
helix form to insure rugged, nonsagging units. They are then 
cycle-seasoned, over broad temperature ranges, to insure consist- 
ently precise indications over far longer periods. Thus they serve 
better, longer, at far lower over-all costs. Bulletin containing sizes, 
ranges and prices, available on request. WESTON Electrical 
Instrument Corporation, 614 Frelinghuysen Ave., Newark 5,N. J. 


WESTON 


AVAILABLE THROUGH LEADING DISTRIBUTORS 
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Here’s a better solution to a tough Corrosion Problem 


The corrosion-inviting cracks in the right-hand sec- 
tion of the photomicrograph above end abruptly as 
they near the center of the picture... and that quick 
ending may help you find a quick ending to stress 
corrosion cracking problems. 


The picture is Carpenter 7Mo stainless pipe (left) 
welded to a Type 316 fitting. It is still unaffected by 
the stress corrosion cracking that has destroyed the 
usefulness of the fitting. The pipe outlasted three 
such fittings before the photomicrograph was made. 


The stout resistance of Carpenter 7Mo to stress 
corrosion cracking, even in the presence of chlorides 


Write for your copy of the 
Carpenter 7Mo Technical 
Bulletin containing compre- 
hensive data. 
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Pal [arpenter 7 No Stainless Tubing & Pipe 


or other caustic and sulphite solutions, is coupled 
with excellent resistance to general corrosion and 
pitting. It has been used as a “‘problem solver” in 
food and chemical processing plants, pulp mills, 
petroleum refineries and other places. There may be 
a profitable place for it in your operation. We'll be 
glad to work with you, aid you in investigation of 
your problems and a possible 7Mo solution. 


The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


(att Osien 
> ', 


é F 7% 


Stainless Tubing & Pipe 
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° ° The Research Division is another facet of 
Wi / / / f) 9g Fluor’s multi-service operations under a single 
responsibility. The Research Division 
t ft, “ fal t *K designs new or improved processes and products 
O / f) O U/ which are offered by Fluor to industry. 
It conducts laboratory and pilot plant experimental 
studies to provide technical data to other 
Fluor divisions and to their customers. It furnishes 
consulting services in fields of specialized knowledge, 


and maintains a broad contact with the technical 
and economic trends of the industries it serves. 


THE FLUOR CORPORATION, LTD. NEW YORK 
CHICAGO 
LOS ANGELES 22, CALIFORNIA, U.S.A. PHILADELPHIA 
FLYUOR OF CANADA + TORONTO rmpmeasunve 
HEAD WRIGHTSON + LONDON 
AFFILIATES. SINGMASTER &@ BREYER SIRMING 
NEW YORK: H G. ACRES & COMPANY. LTO., ae 
NIAGARA FALLS. ONTARIO. CANADA PENVER 





























There are many practical advantages 
of dealing with an engineering and 
construction firm that appreciates the 
value of research, who has the man- 
power and facilities to conduct a thor- 
ough research program concurrently 
with engineering and construction (no 
need to delay a construction project 
while research is being concluded), 
and who possesses an unbounded 
willingness for finding out. For more 
information on Fluor’s Research facil- 
ities write for Bulletin FC 8.001R. 





% “Research means you do not know but are willing to find out” —CHARLES KETTERING 
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new DE LAVAL 


HCB 





SINGLE STAGE TURBINE 





ail Nate 0D pall) 











can be ordered from stock 


a0 yr | ae 


pence abe) 





oti, 


1 Case and Cover Split Horizontally on breaking steam connections. Not shown. 


centerline for ease of maintenance. 


6 Constant Speed Governor features 


2 True Centerline Casing Support as- governor weights pivoted around frictionless 
sures distortion-free radial expansion. Not surfaces. 


shown. 


7 Complete Governor Assembly is now 


3 Flexible Support at governor end pro- replaceable as a unit. 


vides for axial expansion. 


8 Balanced Single Seated Main Gov- 


4 Exhaust Opening either right or left side ernor Valve has proportional flow charac- 


for installation flexibility. 


teristics for sensitive, positive control. 


5 Steam Strainer, protecting trip and gov- 9 Shaft Locating Bearing of adjustable 
ernor valves, is removable for cleaning without double collar type. 


Here’s the new De Laval HCB Single Stage Turbine 
which is now “on the shelf” . . 
shipment. This mechanical drive turbine is simple, 
rugged, designed for long economical life and low 
maintenance. For example, note the true centerline 
casing support, the replaceable governor, the remova- 





OL205 
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. ready for immediate 





Horsepower: 100 MAX 

Steam Pressure: 300 PSIG MAX 
Steam Temperature: 550F MAX 
Exhqust Pressure: 25 PSIG MAX 
Speed: 4,000 RPM MAX 


Steam Inlet: 2”-250# ASA FLG. 


Exhaust: 6”-150# ASA FLG. 
Weight: 1,200 LB- 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey 


ble steam strainer. Investigate all the advantages of this 
versatile driver. It is ready to handle—at low cost—a 
variety of applications in your plant. 


Send for new Bulletin 4206 
which gives vital facts and figures 


DIANNE Mechanical Drive Turbines 


429 








PRODUCERS OF 
CHLORINE USE U. S. 
PERMOBOND® LININGS 





Se 


me 


LEY | 


oe | 
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Since Chlorine is produced under highly cor- U.S. PERMOBOND PROTECTS AGAINST 
rosive conditions and because United States @ WET OR DRY CHLORINE 

Rubber Company’s specially compounded Per- 

mobond #5471 proves superior for lining the @ TEMPERATURES UP TO 200°F. 
amalgam type cells plus the piping and process 
tanks, then you can be sure that U. S. Permo- 
bond is the right lining for all chemical processes 
using this highly corrosive basic chemical. 


@ SATURATED CHLORINE SALT BRINE 
REGARDLESS OF CONCENTRATION 


se Ke “U.S.” has a field force of special sales en- 
Any original equipment requiring protection gineers to solve your corrosion problems. Get 
against corrosive attack can be lined with in touch with them at the address below. 
Permobond. You can also have Permobond 

installed on existing equipment—right in your FROM EVERY STANDPOINT, PERMOBOND #5471 
own plant. IS THE SUPERIOR LINING. 


“U). S.” Research perfects it...“U. S.”” Production builds it...U. S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 





Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings * Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Carey insulation materials have weathered 25 years of continuous service on the fractionating tower and 
vapor lines of these atmospheric and vacuum stilis at Gulf Oil Corporation's Port Arthur, Texas plant. 


25th Anniversary of tough Texas service at Gulf 


».-Carey Magnesia Insulations Carey’s experience in development and manufacture 


- . sti ' of insulation products since 1873 is one big reason why 
dety vibration, humidity, heat! Carey insulations are so outstanding. And it’s the rea- 


son, too, why we believe we can help you solve your 


Continuous outdoor service for 25 years! That’s : . 
heat insulation problems, unusual though they may be. 


the record set by Carey magnesia insulation at i 
Gulf Oil Corporation’s big refinery, Port Ar- The Carey line includes insulation for sub-zero to 
thur, Texas. And here, service conditions are 2500° F service. Major products are Super-Light 85% 
really ragged. Besides the unmerciful vibra- Magnesia and Tempchek in precision-sized blocks and 
; : , - nesting ‘‘O. D.”’ pipe coverings; blankets; pipe wrap- 
tion, expansion and contraction present = ping and jackets; cements. All excel in ease of 
every refinery operation, you have blazing sun, application; are economical to use. Ask your Carey 
high winds, heavy rains and corrosive salt air! Industrial Sales Engineer for helpful advice. 


f 


Write for your free copy | e 


> of catalog giving complete + ae 
Quality Products for Industry, technical and application data. jun 
Farm and Home Since 1873 Address Dept. CE-6 ; 


Industrial Insulation 


THE PHILIP CAREY MFG. COMPANY 


RAO Lockland, Cincinnati 15, Ohio 


In Canada: The Philip Carey Co., Ltd., Montreal 3, P. Q. 
Carey-approved contract units in major trading areas. Consult your nearest Carey District Office or your telephone directory. 








CARBON DIOXIDE 
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WHAT HAPPENS NEXT ? 


If management has been wise, a fire tragedy will be 
stopped before it starts...if not, in 20 minutes extensive 
destruction and total loss could readily be the result. 


First-rate fire protection is essential to the continued success 
of any business. With C-O-TWO Smoke or Heat Fire Detect- 
ing Systems, plus C-O-TWO High Pressure or Low Pressure 
Carbon Dioxide Type Fire Extinguishing Systems, as well as 
PYRENE Air Foam Type Fire Extinguishing Systems for 
specific outdoor locations, your plant can have fast, positive 
round-the-clock fire watchman service simultaneously at each 
fire hazard point . . . a fire tragedy is stopped before it starts. 


Tene 


NEWARK 1 


Furthermore, there is a personal sense of responsibility 
inherent with PYRENE—C-O-TWO Fire Protection Engi- 
neers that assures you of fully adequate firesafety . . . a definite 
plus in your behalf. Whether it’s fire detecting or fire extin- 
guishing . . . portables or built-in systems . . . PYRENE— 
C-O-TWO means top quality backed by experienced engi- 
neering that results in operating superiority for you at all times. 

Act now...don’t take unnecessary chances with your 
investment any longer. . . the extensive experience of PYRENE 
—C-O-TWO over the years is at your disposal without obli- 
gation. Remember...a plani-wide fire protection survey 
skillfully executed today could be the means for greater 
profits tomorrow. 


PYRENE-- C-O-TWO 


NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 


COMPLETE FIRE PROTECTION 
portable fire extinguishers ... built-in fire detecting and fire extinguishing systems 


DRY CHEMICAL VAPORIZING 


LLQUID 


SODA-ACID WATER CHEMICAL FOAM * 
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AIR FOAM 


Want control for 
Water Heaters, Heat 
Exchangers, Processes? 


| ‘onl Vig 
FLOWRITE = it , 
One of Powers 4 
Premium Quality . 4 = iL = 


Diaphragm 


Control Valves. - 
They‘re simple, é POWERS 4 
sturdy and PLOWRITE VALVE 
dependable. TYPE ae you use the right type regulator and proper size 


control valve. Whether a simple self-operating 
regulator shown at left is required or the air 
operated controls featured here... you can get 
both types and others from Powers. For further 
information call or write our nearest office. 


Powers ACCRITEM Temperature Regulator and 
FLOWRITE Valve—the right combination for 
many control problems where pressure and 
load conditions fluctuate widely, also for 
Over 60 Years of - control of large size valves. Over 


Temperature and 50 Years 


Humidity Control Experience 
making this 


type of 
regulator 


Control Point Air or water 
easily changed ' 4 operated 


VALVES: Available in a variety of body types and inner valves. io Ranges 
50 to 250°F—150 to 350°F 





POWERS ACCRITEM REGULATOR —> 
/ 


TWO-TEMPERATURE 


WATER HEATING SYSTEM /~ TEMPERED WATER TO 
scunsrcdamisacennetes. SUDO FIXTURES ACCRITEM TEMPERATURE REGULATOR 


T THERMOMETER 
ee aa | HIGH TEMPERATURE WATER TO Gives. Close Control and Years of Dependable Service. 
KITCHEN, LAUNDRY OR PROCESSES 


POWERS ACCRITEM e Has Adjustable Throttling Range and Calibrated Dial. 


REGULATOR \ 








a ee ¢ Simple, Durable Construction assures years of trouble- 
reTuRN i ; free service. 


AIR OR WATER 


dinhailiciin | SuPrY Yo REGULATORS Easy to Install @ Direct or Reverse Acting, revers- 
CIRCULATOR ible on the job. 


pirraie svatccoe tnt Small Size: Regulator head is 2%” wide, 35%” high, 


pier PETS ce ~y bulb is 12” long with 4%” IPS Connection. 
PE cans ee Fully Described in Bulletin 316. Write for a copy. 


POWERS POWERS ACCRITEM POWERS 


3-WAY : REGULATOR 
POWERS FLOWRITE 


POWERS FLOWRITE 
FLOWRITE VALVE = : TEAPERED WATER ACCRITEM REGULATOR 
VALVE \ 
PRESSURE WATER SUPPLY 
POWERS CHECK O OUTLET 
ACCRITEM VALVES NEATER 
| REGULATOR COLD WATER 
‘ 
ple 











CHECK 
VALVE 


























INSTANTANEOUS AIR OR 
Sa =e WATER 
HEATER aor water pois SUBMERGED HEATER 
CONTROL 











COLD WATER 














NOW THERE ARE : 
U. S. STEEL PRODUCTS PLANTS — 


...located from coast to coast to serve you quickly! 


' 


THIS BIG, NEW, ULTRA-MODERN PLANT near Camden, New Jersey 
will help meet the growing demand for USS Steel Drums. 


The ever-increasing nationwide demand for 
USS Steel Drums has given birth to our new 
plant near Camden, New Jersey. It has the 
most modern drum- and pail-producing facili- 
ties of any container plant in the country. Its 
high-speed production lines will be capable of And now, through our coast-to-coast plant 
canmg out millions of drums and pails a year. network, we can offer you a complete line of 
And after production gets into full swing, we drums and pails . . . including stainless, gal- 
will be able to quickly fill debe order and de- vanized, tinned, painted and decorated in a 
liver to meet your production requirements. wide range of capacities with a variety of fit- 
This fast service, coupled with the famous _ tings and openings. 


USS high quality, gives you the combination 
you need. "It's Better te Ship in Steel” 


UNITED STATES STEEL PRODUCTS 


DIVISION 


UNITED STATES STEEL CORPORATION 
DEPT. 265, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Los Angeles and Alameda, Calif. + Port Arthur, Texas * Chicago, Ill. * New Orleans, La. * Sharon, Pa. * Camden, N. J. 


USS STEEL DRUMS 


woe § f° se SAT ES S te eg t 
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Be Wise—Economize— 
Standardize—Simplify 
Stock Problems—with the 


AO' R5000 RESPIRATOR* 


Here’s complete respiratory protection in one ‘‘ package”’! If you 
have several respiratory hazards to control, the 4) R5000 will 
save you inventory problems and money. This ingenious twin 
cartridge respirator converts to many types of protection 
quickly merely by interchanging the filters and cartridges. Ask 
your nearest 4) Safety Products Representative. 


R50 — For combination of all dusts, 
not significantly more toxic than lead. 
B.M.2156 


R52 — For acid gases, and mists of 
plating operations, pickling tanks, etc. 


both organic vapors and all dusts not 
significantly more toxic than lead. 
B.M.2305 


*One Face Piece Takes 
11 Filters and Cartridges 





R50A — used with R50, converts to a 
dust and mist respirator. Protects 
against all dusts not significantly more 
toxic than lead, pneumoconiosis-produc- 
ing mists, chromic acid mists. B.M. 2156 
includes B.M.2156A 


R53 — For combined acid and organic 
gases like carbon tetrachloride and 
acetic acid. 


R56 — For fumes produced in weld- 
ing, burning, smelting and refining. 
B.M.2163 


tT.M. Reg. by American Optical Company 
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R561 _ For heavy duty protection 
against highly toxic insecticides such 
as Systox, Parathion, Aldrin, Diel- 
drin, Chlordane, EPN, . Nicotine, 
TEPP and HETP. Respirator pro- 
tects against all dusts, mists, metal 
fumes and organic vapors. Approved 
by U.S. Dept. of Agriculture. 


R563 _ For heavy duty protection 


against metal burning fumes, acid 
gases, organic vapors—all dusts, mists. 


"Aa 


R51 — For light organic vapors and 
gases of paint spraying, degreasing, dry 
cleaning. B.M.2304 


R54 — For protection against low or 
nuisance concentrations of ammonia. 


ficantly more toxic than lead including 
radioactive particulate matter. 


\ piieriaid ( Jotical 


i) 


SOUTHBRIDGE, MASSACHUSETTS ¢ BRANCHES IN PRINCIPAL CITIES 











<= 
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Walworth No. 95 Globe Valve 
Re-New-Disc 


W clw orth 


bronze valves... 


wamet: 


wed és 


mel ULLAL, 


Walworth No. 225P Globe Valve 
500 Brinell Seat and Disc 


Walworth 
No. 29 Gate Valve 


built to give 
dependable trouble-free service 
on all recommended jobs 


— By, 
\ a Walworth No. 95 Bronze Globe Valves 


(Angle Type: No. 96) are recommended 
for service where throttling is not required. 
They are rated at 150 psi working steam 
pressure, 500F; 300 psi cold water, oil or 
gas. The improved renewable disc and lock- 
on, slip-off disc holder — an original Wal- 
worth development—saves time and trouble. 
This valve can be repacked under pressure 
when fully opened. All parts are designed 
to give maximum service and strength. 
Walworth No. 29 Bronze Gate Valves are 
rated at 200 psi working steam pressure, 
550F ; 400 psi cold water, oil and gas. These 
valves have rising stems and integral seats. 
Sizes 2-inch and smaller have union bon- 
nets; sizes 24% and 38-inch have bolted bon- 


nets. Valves up to and including %4-inch 
have solid wedge discs; 1-inch and larger 
have split wedge discs. These valves can be 
repacked under pressure when fully opened. 

Walworth No. 225P Bronze Globe Valves 
(Angle Type: No. 227P) are rated at 350 
psi working steam pressure, 550F; and 
1000 psi non-shock service on cold water, 
oil and gas. The stainless steel, plug type 
seat and disc — heat treated to 500 Brinell 
— can be closed on sand, slag, scale and 
similar floatage, without injury to the seat- 
ing surfaces. They are the longest wearing, 
TOUGHEST bronze valves you can buy. 

For full information about Walworth 
Quality Bronze Valves, see your Walworth 
distributor, or write: 


WALWORTH 


60 EAST 42nd STREET 


NEW YORK 17, N. Y. 
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¢-Stuyyply Probleme ? 





y Free booklet suggests 
an economical solution 


rN 
KOPPERS 
WwW 


® 


KOPPERS COMPANY, INC. 


Engineering and Construction Division 
Chemical Department 
Pittsburgh 19, Pennsylvania 
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‘Here's a new booklet that should be 


“required reading” for industrial plants 
that use gas on an interruptible con- 
tract. It describes the Koppers-Hasche 
Reformer—the reformer that produces 
low-cost gas that is interchangeable 
with most natural or manufactured 
gases. 

This booklet tells how a Koppers- 
Hasche Reformer can “carry on,” when 
there is any interruption in the supply 
of gas, until normal service is resumed. 


2, 


This stand-by service is valuable to in- 
dustries that utilize natural gas or 
manufactured gas, because it prevents 
costly interruptions in the manufactur- 
ing processes. 

After reading this booklet, we think 
you'll agree that the Koppers-Hasche 
Reformer is ideal insurance for gas- 
supply emergencies and peak loads. 
Get your copy of this informative 
booklet by filling out and sending in 
the handy coupon. 


Koppers Company, Inc., Engineering and Construction Division 
Chemical Department, Pittsburgh 19, Pennsylvania 


Please send me, without charge or obligation, a copy of your new booklet on the 


Koppers-Hasche Reformer. 





HEYL & PATTERSON can help you with 
your Liquid-Solid Separation problems 


In a large chemical plant Heyl & Patterson Cyclones are currently used 
to classify a caustic slurry of sodium chloride at 200 mesh. 

Slurry from a horizontal tube steam evaporator is fed to 8” H & P 
Cyclones. The Cyclone overflow, containing minus 200 mesh material is 
returned to the evaporator for further crystal growth. The underflow, 
containing plus 200 mesh material, passes to the next processing stage, 
using the Reineveld Centrifuge to dry the crystals. : 








EFFLUENT 











H.&P. 
CYCLONE — REINEVELD 
CENTRIFUGE 














EVAPORATOR 
PSSSS EFFLUENT 
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THERMAL DRYER 
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In the Reineveld processing method the sodium chloride 
slurry is fed into the machine rapidly, creating turbulence in 
the rotating drum. As the speed of the liquid approaches the 
speed of the drum, the turbulence is lessened. 

During this period Centrifugal Force deposits the largest 
crystals against the screen cloth; then successive layers of 
crystals of smaller particle size, until the very finest crystals 
are deposited last on the crystal bed. The formation of this 
superior filter bed results in lower effluent losses and rapid 


Hol & Palliruon 


55 FORT PITT BLVD. © PITTSBURGH 22, PA. 





REINEVELD 
CENTRIFUGALS 
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In a single piece of equipment, The Lixate Process 
combines a method of dissolving rock salt without 
agitation and a method of filtration. 


MAKES BRINE AUTOMATICALLY 


The Lixator makes and filters all the brine you 
want or need with no human aid whatever and 
can be located anywhere—even hundreds of yards 
from buildings and points of use. 


UNIFORM QUALITY AND STRENGTH 


The Lixator produces only 100% fully-saturated 
brine, self-filtered, crystal clear. May be accurately 
reduced in strength, without testing, without delays. 


PIPED TO POINTS OF USE 


Turn a tap, there’s your brine—where you want it, 
when you want it. No handling of salt or finished 
brine. Economy! Convenience! Efficiency! All 
Lixator installations are custom-engineered. 


EVAPORATED SALT DISSOLVERS, TOO 


Rock Salt or Evaporated Salt—International pro- 
vides both in all forms. It provides also any tech- 
nical advice on salt, brine, or auxiliary equipment, 
required by users, for either kind of salt. 


INTERNATIONAL SALT COMPANY, Inc. 


Scranton, Pa. 


SALES OFFICES: Atlanta, Ga. e Chicago, Ill. « New Or- 
leans, La. ¢ Baltimore, Md. ¢ Boston, Mass. ¢ Detroit, 
Mich. ¢ St. Louis, Mo. « Newark, N. J. ¢ Buffalo, N. Y. 
New York, N. Y. ¢ Cincinnati, O. « Cleveland, O. ¢ Phil- 
adelphia, Pa. e Pittsburgh, Pa. e Richmond, Va. 


ENGINEERING OFFICES: Atlanta « Buffalo e Chicago 
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“en 


Are you still 


making Brine 


Then Save Time and Money with 


THE LIXATE PROCESS 


with Model T” 


methods? 




















HOW LIXATOR WORKS 


Rock Salt, fed by gravity, keeps tank filled. Water in 
dissolution zone dissolves salt, becomes 100% satu- 
rated brine. Lower bed of rock salt acts as filter. 
Result—crystal clear, fully saturated brine. 





It costs nothing to find out what The Lixate Process 


can do in YOUR plant! SEND THIS COUPON NOW! 





International Salt Co., Inc. 
Industrial Division, Scranton 2, Pa. 
Without obligation, please have an International Indus- 


trial Engineer call to show me how The Lixate Process 
might be adapted to my plant. 














Name Title 
Firm Name 

Address 

City Zone. State. 


439 












FOR 
CONTINUOUS 
MIXING... 





5 


(ED 


FLOMIX 


LEER ROR 
cite 













UNIQUE Use Nettco Flomix to combine liquids, 
— another N gases and liquids, and liquids and 
— patented ( 2 ‘ 
No. 2183859 solids as they flow through a pipe 

ine. Flomix gives you these important 

VERSATILE anes eeu. given y Le 
niet advantages: @ fast, uninterrupted 
from clay slip processing, @ increased uniformity of 
=. product, © simplified piping layouts, 

HIGH CAPAC © complete elimination of intermediate 
Prem storage tanks and mixing vessels, and 
of 400 GPM a g g 


ities of 75,000 


PRESSURES 


© reduced maintenance. 





Nettco Agitation Engineers are ready 
to discuss the application of Nettco 
Flomix to your continuous processing 
problems: for mixing, blending, react- 
ing, washing, contacting, bleaching, 
absorbing, chlorinating, clarifying. 
Send specifications for engineered 
recommendations to New England Tank 
& Tower Co., 87 Tileston Street, Everett 
49, Massachusetts. 





— to 300° C. 








NEERED AGITATION 




















Nettco Model WT Agi- 
tator in modern proc- 
essing plant — an engi- 
neered combination of 
Nettco’s standardized 
units assembled to 
handle the special mix- 
ing requirements of this 
leading dyestuffs man- 
ufacturer. The complete 
line of Nettco tank top, 
side entering, and pipe 
line mixers, and Nettco agitator accessories is 
described in our Catalog No. 530. Write for your 
copy today. 











Nettco Model KBA Side 
Drive Agitator with 
V-belt drive. Standard 
Nettco side drive units 
are available in the full 
range of horsepowers 
from V3 to 30... and 
in special alloys to meet 
specific process condi- 
tions. Tailored to your 
requirements with 
mechanical seol, with 
or without shut-off .. . or stuffing box with or 





| without shut-off. For detailed information, ask 


for Bulletin No. 532. 





Nettco Flomix serving 
in the production of 
glycerine at a petro- 
chemical processing 
plant. Write today for 
your copy of Bulletin 
No. 531 describing 
Flomix. 
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Anhydrous ia is hauled in this Fruehauf Truck-Full Trailer operating 
on the West Coast. Twin-cylinder Semi-Trailers have also been designed for 
the rapidly-growing liquid fertilizer industry, where Fruehaufs are exten- 
sively used because of their mobility, dependability, and economy. 


NEW TOOLS FOR INDUSTRY'S GROWTH! 


Stainless Steel Acid Transports — For nitric acid, 
acetate solvents, acetic acid and anhydride, 
aluminum sulphate, ammonium chloride, hy- 
droxide, nitrate, phosphate and sulphate, buta- 
dine, calcium bisulphate, formaldehyde. 


Carbon Steel Acid Transports — Designed to haul 
oleum, acids and acid sludge. When lined with 
the proper substance, used to carry hydro- 
chloric (muriatic), sulphuric, and other acids. 


Insulated Low-Pressure Tank-Trailers — Designed 
to transport hot sulphur, latex, penicillin, 
paraffin, hot oil, wax, tallow, resins, tar. 





Twin Cylinder Tank-Trailers — Designed to haul 
propane, butane, anhydrous ammonia. 


Insulated Hot Commodity Transports — Engineered 
to haul asphalt, hot oil, crude oil, road oil, tar, 
pitch, tallow, wax, paraffin, resin, glue. 
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Newly-Developed Chemical Trailers By Fruehauf 
Move Raw Materials and Finished Products Faster! 


MANY FIRMS in the chemical industry and allied fields have 
greatly increased their scope of operations by the use of 
specialized Fruehauf chemical Trailers. 

They have utilized Fruehauf bulk transports for fast move- 
ment of raw materials in full or partial loads, wherever and 
whenever needed, eliminating- costly delay, reducing the 
need for expensive inventories of supplies, and increasing 
production efficiency. 

And they have found that Fruehauf designs the exact 
Trailer needed to ship finished products — either in bulk, 
drums, or packages, however needed — directly to customers 
or distribution points. Direct Trailer shipment removes costly 
in-between delays, re-loading, and re-handling. 

If you are growth-mjinded and cost-conscious, Fruehauf 
Trailers — the finest built anywhere — are probably the 
exact tools you need for greater expansion and economy in 
your business. It can pay you to investigate! 


RUEHAU 
TRA 


MUERS 


“ENGINEERED TRANSPORTATION” 





FRUEHAUF TRAILER COMPANY, 10969 Harper Avenve, Detroit 32, Michigan 


Please send me the free booklet, ‘New Ways To Profit In Many Industries.” 
Please send me the complete, new, illustrated folder, ‘‘Greatest Line Of 
Tank-Trailers.’’ 


Please have a Fruehauf representative call to make a ‘Transportation 
Cost Analysis” of my business. 


xb To send this coupon, simply attach to your company 
letterhead, sign your name and mail—you'll get action! 








ee ss = 


a quarter 

ofa century 
separates 
these DICALITE 
pictures 


A feltictate 





1955 Fourth Processing Plant —Lompoc 





They didn’t continue very lon, —the horse-and-wagon, hand-quarrying 
methods of our early days. For Dicalite was founded on the idea of development, 
of promoting new uses for that little-known (in 1930) material, diatomite, 

and working out improved processing methods. 

The succeeding 25 years have, we believe, proved the soundness of that idea. 
Today diatomite . . . also called diatomaceous silica, diatomaceous earth or D.E. 
. .. has important uses in more than 200 industries, and Dicalite has helped in 
the pioneering and development of many of these uses. Dicalite products, which 
now number more than 50, have a valued place in the brewing, pharmaceutical, 
chemical, sugar, food, paint, paper and other large industries, as filteraids, fillers, 
insulation and in other capacities. 

And Dicalite itself has grown—because of this basic idea of development — 
from 1930's one deposit, one plant, to 1955’s four processing plants and deposits 
in three states. Four locations, four plants, served by four different railroad 
systems, insure a continuing, dependable supply of the diatomaceous’ - 
materials upon which many industries rely. 


lealiie 


DIATOMACEOUS MATERIALS 





GREAT LAKES 






DICALITE DIVISION, GREAT LAKES CARBON CORP. e 612 SOUTH FLOWER ST., LOS ANGELES 17, CALIFORNIA 


> 
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stability... 





Kaylo on a pair of “strippers” in a fractionating plant, one of an 
increasing variety of industrial applications. 
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just one of many reasons why 
KAYLO* is the king of 
high temperature insulations 


Other high temperature insulations may look like Kaylo 
—but performance brings out the difference. Take sta- 
bility, for instance. 

Even when soaked in water for long periods, or im- 
mersed in boiling water, Kaylo (hydrous calcium silicate) 
not only refuses to break down but, after drying out, 
shows no apparent shrinking or warping! And its orig- 
inal thermal efficiency and exceptional strength return, 
too! Moreover, it can be removed and replaced for line 
inspection without waste. 

No wonder Kaylo is called “king of high temperature 
insulations!” 

Together with Fiberglas*—the world’s leading indus- 
trial insulation—Kaylo rounds out the most complete 
and versatile line of plant insulations available. It is dis- 
tributed by Owens-Corning Fiberglas Corporation, and 
is made both as block and molded pipe insulation with 
the widest range of sizes, forms and thicknesses of any 
high temperature insulation. 

For complete technical data, see our listings in Sweet's File, 
Chemical Engineering Catalog, or Refinery Catalog. Or write : 
Owens-Corning Fiberglas Corp., Dept. 97-F, Toledo 1, Ohio. 


Kaylo and Fiberglas now provide you with compiete 


coverage from lowest sub-zero to 1200° F — 
from one reliable supplier. 


OWENS-CORNING 


FIBERGLAS 


*T.M. Reg. Owens-Corning Fiberxzlas Corporation 
®) Kaylo is mfd. by Owens-Illinois Glass Co., Inc. 


Kaylo block on desalter tank. Strength of material and 
large units mean more economical application, less waste. 
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You get better results 
WITH GID EQUIPMENT 


for Mixing 
and 
Flocculating 











= A 















































L 


EEL, Pip 


Radial-flow ““VORTI’ Mixers and 
VORTI-FLOC® Coagulators, designed 
by. INFILCO engineers, move larger 
volumes of liquid at lower impeller 
speeds than other types. 


Higher efficiency at lower operating cost 


“‘VorTI’ Mixers are applicable to most 
problems of mixing and agitation. The 
impeller is usually suspended from the 
top of the basin without the use of 
underwater guide bearings, stuffing 
boxes or submerged chain drives. 


“‘VoRTI-FLOC” units are used for chem- 
ical treatment or for self-coagulation. 
They create gentle flow and turbulence 
by moving large quantities of liquid at 
relatively low velocities, thus promot- 
ing coalescence and agglomeration of 


' suspended particles. 
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By proper combination of speed and 
size of impeller, applications of INFIL- 
Co radial flow units include: 


Slow stirring for equalization 

Blending of liquids 

Neutralization 

Slow stirring for flocculation and 
agglomeration 


Rapid mixing of chemicals in liquids Riniantaanede 
offering equipment 


INFILCO mixers are efficient and for all types of 


water and waste 


economical. Write today for complete treatment— 


. coagulation, 
details. precipitation, 
sedimentation, 
filtration, flotation, 
aeration, ion 
exchange and 
biological processes. 


905 South Campbell Avenue, Tucson, Arizona 


a lad al i LC © a bad Cc @ Offices in principal cities in North America 5533— 
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remove ... alld control those chemical dusts 
with HOFFMAN INDUSTRIAL VACUUM CLEANING 


For effective sanitation—and salvage if need be—of dry chemical materials on the loose, you'll find 
the ideal answer in Hoffman Heavy Duty Vacuum Cleaning. 

The powerful suction of the Hoffman system is the perfect supplement to regular ventilating- 
collecting installations for 100% effective control of dust and dry material. 

And the flexibility of the vacuum cleaning is invaluable when there is need for picking up granular, 
powdered, or dusty materials from locations out of the ordinary. The ease with which a hose and nozzle 
can be run from a nearby outlet in permanent systems—or a portable vacuum cleaner—for quick, thorough 
removal, can be especially important when the material has a high cost, nuisance, or danger factor. 
Recovery of salvageable material is always simple, since all of it is collected in a central receptacle 
for later disposal. 

These additional functions of Hoffman Industrial Vacuum Systems— above and beyond the basic 
job of keeping premises dry-scoured of dust and dirt, from floor to ceiling, are attracting the interest of 
alert engineers concerned = ‘th maintenance, safety, and materials handling. 

Let Hoffman engineers show you the versatility and effectiveness of the Hoffman Industrial Vacuum 
System in handling dry materials. The coupon will bring you full information in a hurry. 














©0028 000080880800888H688HHH888HHO88EESE EEO 
e AIR APPLIANCE DIVISION U. S. HOFFMAN MACHINERY CORP. 


s 
AIR APPLIANCE DIVISION $ Dept. CN, 105 Fourth Ave., New York 3, N. Y. a 
° 
+ 


U.S. HOFFMAN MACHINERY CORPORATION @ 
DEPT. CN, 105 FOURIM AVENUc e Please send me at once the Hoffman Industrial Vacuum Cleaning Booklet. 
NEW YORK 3, NEW YORK e - 

® 


e NAME. 
® a 
@ ADDRESS ® 
°, .° 
®, CITY. \ Se awe e® 
8 * 
©00 00000000008 eeeegeee® 
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BIGGEST 
Lightweight Aggregate Kiln, anywhere 


UILT BY VULCAN 


Shown. above are two of the largest Kilns 
used anywhere for the production of light- 
weight aggregate. 


You may wonder sometimes about a large 
piece of machinery: wonder if the tolerances 
and precision work usually found in small 
equipment .are also in the big. You’ve got to 


VULCAN IRON WORKS must measure 
up to the standard of quality and respon- 
sibility it has taken years to earn. You can 
bet that if your equipment comes from 
VULCAN—you'll have nothing to worry 
about for years. 


Any information on items listed below 


have it—and VULCAN has always given it. 
VULCAN’s previous installations have had ; 
to be good for them to be in business over Rotary Kilns, Coolers and 
100 years. Dryers 

These two Kilns shown are 8’ x 165’. They “Rotary Retorts, Calciners, Etc. 
are designed for modern, consistent 24-hour Imp?oved Vertical Lime Kilns 
service; and because of the strenuous duty Automatic Quick-Lime 
imposed on them, are somewhat heavier than Hydrators  * 

what might be called a standard design. Briquetting Equipment’... 


Open-Hearth Steel Castings - 


will be sent to you immediately : 


Heavy Duty Electric Hoists 
Self-Contained Electric Hoists 
Cast-Steel Sheaves and Gears 
Diesel Locomotives 

Electric Locomotives and Larrys 
Steel Plate Fabrications 


Every bit of equipment made by the Hydraulic Presses 


VULCAN IRON WORKS 


WILKES-BARRE, PA., U.S.A. 
ESTABLISHED 1849. 


CABLE ADDRESS 
“WULWORKS WILKESBARRE” 


NEW YORK OFFICE 
50 CHURCH ST., N.Y., N.Y. 
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EASY TO HANDLE 
... because 
non-hygroscopic 
Pfizer Fumaric 
won't cake 

or lump. 








LOW IN 
TOXICITY. 
There's 

no need for 
special 
handling of 
Pfizer Fumoric 
It’s less toxic 
than some food 
grcde acids. 








KIND TO RESIN PRODUCING | 
EQUIPMENT. Pfizer Fumaric is 
non-corrosive...easy on metal. 





i's easy as ABC to use 
PFIZER FUMARIC ACID 


for alkyd resins, rosin adducts, polyesters 


The simplicity of using Pfizer Fumaric Acid is only one of 

its many advantages. It offers shorter drying time for alkyd resins, 
increased viscosity for rosin adducts. In purified form, 

it’s an ideal acidulant for foods and pharmaceuticals. Write for 
Technical Bulletin 46 for complete information. 


CHAS. PFIZER & CO., INC. 
: ; : Chemical Sales Division 
Manufacturing Chemists for Over 100 Years Pfi 2er. 8 630 Flushing Ave:, Brooklyn 6, N. Y 
‘ é Branch 


Offices: Chicago, Ill.; San Francisco, Calif; 
Vernon, Calif.; Atlanta, Ga. 
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look what's happening to Culpepper 


Robert E. Lee Culpepper, that is. And no finer 
black-eyed-pea-lover ever crossed the Mason-Dixon 
Line to work in a New Jersey chemical plant. He’s 
a comer, this boy! 


“Found the pace a mite fast at first up here in 
Yankeeland,” writes Bob. “But you fellows on 
CHEMICAL ENGINEERING really brought me up-to- 
date fast with the Annual Inventory Issue. Got a 
raise and promotion since last October, next week 
I’m getting my own office — my super treats me 
like I just married the boss’ daughter”’. 


Yessuh! Young Robert is really tearing up the 
pea patch — taking over that plant like Grant took 
Richmo .. . . Oops! Well, anyway, he’s doing fine 


and, we understand, right in line for a Production 
Manager’s job coming up this Fall. 


Yup! North, East, South, West! They’re writing 
us about this Inventory Issue from all over the 
busy Chemical Process Industries map. Maybe 
this practical, all-in-one-spot reference has already 
paid off for you. Or maybe you haven’t gotten 
round to using it yet. If not, why not dust it off for 
a second look? You won’t find a more comprehen- 
sive and usable fact-file anywhere — or a more 
realistic help to you on the job. 


Sure, there’s another one coming up in October, 
but let’s get some mileage out of this one right 
now. After all, look what it’s doing for Culpepper! 


ANNUAL INVENTORY ISSUE 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N.Y. 
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OIL FIELD FLOODING 


Cochrane 
AN APPLICATION OF COCHRANE REACTORS 
4 t+ ] ; 3 d §= ol t+ ] n t a € t & e r+ | € ¥ °o r s Oil field flooding operations require water that is con- 


ditioned to prevent precipitates and suspended matter 
from plugging the oil-producing sandstone formations. 


Efficient flooding is assured by the Cochrane Solids- 
Contact Reactor shown above. Softening and clarifica- 
tion are combined in a single unit. 


A FEW TYPICAL COCHRANE REACTOR INSTALLATIONS 


pan P be ee Reactor 

Coagulation and clarification of surface waters, cold lime softening of well or Gi ead Weeding Gees SSIS THOT 
surface waters, removal of alkalinity, silica, fluorides, etc., treatment of white Clarification an en ae 
water from paper to recover fibre and warm water are only a few of the many sy a OP: Te: Se eee 
processes performed more efficiently—and at less cost—by a Cochrane hon a Coagulation 833,400 2-82'0"«17'0" 
Solids-Contact Reactor. Because of the Reactor’s special “‘catalytic” design, Process water for Coagulation 150,000 1-47'O"«17'0" 
the newly-formed precipitates plate out and grow rapidly—provide more papermill & Softening 
complete reactions and produce clear water in shorter time, saving in size of 
the tanks employed. Chemical savings are impressive, and water waste is 
kept to a minimum. De-sludging is completely automatic. 

Cochrane Corporation designs and manufactures every type of precipita- 
tion, ion exchange, deaeration and water conditioning equipment. To obtain 
equipment best suited tc your requirements—consult Cochrane first! 

For further information, write for publication 5001-A. 


<¢ Le ro * ea re ee Representatives in 30 principal cities in U.S.; Toronto, Canada; Paris, France; 
“ La Spezia, Italy; Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; 
Somatonn Motel Pratone Bit Tecibeen wih cibebensae 
Cc re) R Pp re) & A T | fe) N a roducts Division—Custom built carbon steel and alloy 
3113 N. 17TH STREET, PHILADELPHIA 32, PA. 
NEW YORK e PHILADELPHIA e CHICAGO 


Demineralizers * Hot Process Softeners * Hot Zeolite Softeners * Dealkalizers * Reactors * Deaerators * Continuous Blowoff Systems * Condensate 
Return Systems ¢ Specialties 
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black-eyed-pea-lover ever crossed the Mason-Dixon 
Line to work in a New Jersey chemical plant. He’s 
a comer, this boy! 


“Found the pace a mite fast at first up here in 
Yankeeland,” writes Bob. “But you fellows on 
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sive and usable fact-file anywhere — or a more 
realistic help to you on the job. 
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Cochrane 
Solids-Contact Reactors 


cut costs 


Coagulation and clarification of surface waters, cold lime softening of well or 


OIL FIELD FLOODING 
AN APPLICATION OF COCHRANE REACTORS 


Oil field flooding operations require water that is con- 
ditioned to prevent precipitates and suspended matter 
from plugging the oil-producing sandstone formations, 
Efficient flooding is assured by the Cochrane Solids- 
Contact Reactor shown above. Softening and clarifica- 
tion are combined in a single unit. 


A FEW TYPICAL COCHRANE REACTOR INSTALLATIONS 
Capacity Size Reactor 
Application Use gph Dia. H. 
Oil Field Flooding Softening & 350,000 1-72'0"x19'6" 


surface waters, removal of alkalinity, silica, fluorides, etc., treatment of white 
water from paper to recover fibre and warm water are only a few of the many 
processes performed more efficiently—and at less cost—by a Cochrane 


Clarification 
Process Water for Softening 
Papermilil 
Pretreatment ahead Coagulation 833,400 2-82'0"x17'0" 
of demineralizer 


378,000 1-72'0"x19'6" 


Solids-Contact Reactor. Because of the Reactor’s special ‘‘catalytic’”’ design, 
the newly-formed precipitates plate out and grow rapidly—provide more 
complete reactions and produce clear water in shorter time, saving in size of 
the tanks employed. Chemical savings are impressive, and water waste is 
kept to a minimum. De-sludging is completely automatic. 

Cochrane Corporation designs and manufactures every type of precipita- 
tion, ion exchange, deaeration and water conditioning equipment. To obtain 
equipment best suited to your requirements—consult Cochrane first! 

For further information, write for publication 5001-A. 


Process water for Coagulation 150,000 1-47'0"x17'0" 
papermill & Softening 


esentatives in 30 principal cities in U.S.; Toronto, Canada; Paris, France; 
pezia, Italy; Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; 
Juan, Puerto Rico; Honolulu, Hawaii. 

own Metal Products Division—Custom built carbon steel and alloy 


CORPORATION oe 
3113 N. 17TH STREET, PHILADELPHIA 32, PA. 
NEW YORK e PHILADELPHIA e CHICAGO 


Demineralizers * Hot Process Softeners * Hot Zeolite Softeners * Dealkalizers * Reactors * Ceaerators * Continuous Blowoff Systems * Condensate 
Return Systems ¢ Specialties 
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(‘“iQM“1oSs  hiathad STORING 
ARE WORTH MEASURING « 


with a 


LIQUIDOMETER 


Fink 


@ FOR GAUGING LIQUIDS 
OF ALL KINDS 


SZ @ 100% AUTOMATIC 


@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


vue LIQUIDOMETER con 


36-29 SKILLMAN AVE., 


LONG ISLAND CITY.LN.Y 








MULTI-WASH ..2 ctean-up 


your chemical 


Dust, fumes, vapors, soluble 
gases, acid gases and odors 
are most effectively removed. 


Schneible Multi-Wash Collectors provide 
ient removal of air-borne contamination 
and recovery of product through multiple 
washing action. 
The counterflow action allows air, gas or 
vapors to pass spirally upward through 
Stages at a velocity that impinges or 
condenses the contaminant against wetted 
surfaces, where they are flushed down and out 
the outlet cone in the liquid. The water or 
liquid enters the unit through a full-sized, 
non-clogging pipe opening so that heavy con- 
centrations of slurry may be recirculated. 
The intensive action of the air stream with 
the liquid curtains and spray patterns has 
proven very successful in the removal of 
soluble gases and acid gases. The liquid used 
varies according to type of material to be 
collected. Complex odors are removed by the 
addition of oxidizing agents in the recirculat- 
ing liquid. 


CLAUDE B. SCHNEIBLE CO. 
P. ©. Box 81, North End Station 
Detroit 2, Michigan 


Cable Address: CBSCO European Licensee: 
Elex S. A., Zurich, Switzerland 


610 FOR F 





agen 








contamination 
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HIGH VACUUM 


PRODUCTION and MEASUREMENT 


25 years experience in the power 
vacuum tube business with recog- 
nized leadership in exhaust process- 
ing, is available to you with Litton 
High Vacuum equipment. 


Vapor Pumps « Traps 
Vapor Pump Oils 


Vacuum Measurement 
equipment 


Model PB Pump, less 
valves and charcoal 
$268.00 f.o.b. 
Grass Valley, Calif. 


VA Charcoal Baffle Assembly 
$53.00 f.0.b. 
Grass Valley, Calif. 


All Metal High Speed Oil Vapor Pump. 
Sectionalized Combinations for Charcoal 
Cell, Water Baffle, Valves, straight or an- 
gle Manifold connection. 

Liquid cooled, insuring uniform results re- 
gardless of environment. 

Interchangeable heaters; any voltage. 

Use with any organic medium. 


MODEL L-3032 
VACUUM GAUGE 


$75.00 f.o.b. Grass 
Valley, Calif. 


@ Phillips type gauge. 


@ Built-in magnetic 
field. 


@ Built-in heater for 
outgassing after 
long idleness, or 
contaminating runs. 


@ Adapted to metal or glass systems. 
@ No tungsten clean-up. 

@ No filament burnout. 

@ Repeatable measurements. 


Day in, day out dependable, rugged produc- 
tion or long idle and intermittent laboratory 
use, with consistent dependable results. 


Built to take it! 


MODEL 4301 

VAC GAUGE 
AMPLIFIER AND 
CALIBRATION UNIT 


$255.00 f.o.b. 
Grass Valley, 
Calif. 


A rugged production unit with all controls 
necessary for the outgassing, calibration and 
operation of the L-3032 gauge. 
The demand for long shelf life and dependable 
snap-on operation of vacuum tubes is bringing 
to a close the day of mediocrity in vacuum 
procedure. 
Let us help you in modernizing your techniques 
and equipment to meet these competitive 
needs. 

3239 


Litton Engineering Laboratories 
Grass Valley, California. P.0.Box 949 
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McGRAW-HILL 


TECHNICAL WRITING 


SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
and planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial and art consultants can 
help you, bringing to your 
most specialized job the 
craft and skill of publishing 
experts. 





WRITING EDITING 


ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 


GOVERNMENT SPECIFICATIONS 


Whether you need an in- 
struction book or service 
manual, to accompany your 
equipment, written to gov- 
ernment’ specifications . . . 
. .. OF product catalogues 


or training booklets . . . or 
annual reports . . . or com- 
pany histories . . . our writ- 


ing staff can do the job for 
you, our artists can create 
and execute the _ illustra- 
tions. And McGraw-Hill 
printing, binding, and paper 
resources are among the 
best in the country. - 


SAVE MONEY AND TIME 


LET OUR STAFF BE 
YOUR STAFF FOR 


TECHNICAL and BUSINESS 


PUBLICATIONS 


ASK 
OUR REPRESENTATIVE 
TO CALL 


Write « Phone 


Technical Writing Service 
McGraw-Hill Book Co., Inc. 


330 W. 42nd St., N. Y. 36, N. Y. 


LOngacre 4-3000 
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‘tow Te? Eppenbach 
COLLOID MILL 


Featuring 


Large Tangential Outlet which prevents back 

pressure and allows increased output capacity 

Both Rotor and Stator are Interchangeable 

Stellite rings and stones—facilitating replace- 

ment when required. 

Sanitary fittings throughout. 

Ilustration shows large production Mill Model 
QV-11 with 15 H.P. motor 

Eppenbach Colloid Mills operate at speeds ap- 

proaching the theoretical minimum required for true 

wet micro grinding—shaft speeds up to 10,000 r.p.m. 

depending on size and type of mill. 

These Mills assure uniform grind through advanced 

engineering features including (1) Improved ball 

bearings which center the shaft and minimize lateral 

whip and (2) Invar shafting with zero coefficient of 

heat expansion. 

All Mills can be made with pressure feeds and 

jacketed hoppers. 

Consult our Sales Department with your technical 

problems, 

Write for literature describing Eppenbach equipment 

—now manufactured and sold by: 









Dirsct-drive model shown operates at 
3500 RPM. 
Higher speeds can be furnished. 

Colloid Mills made in all sizes from 
me — laboratory size to 50 H.P. 
modei. 





ADMIRAL TOOL & MFG. CO., INC. 


45-10 VERNON BOULEVARD 


LONG ISLAND CITY, 1 


VIKING- 


the principle that made 


Rotary Pumps so successful 





Viking Rotary Pumps 
OPERATE EQUALLY WELL 
IN EITHER DIRECTION 


For additional infor- 
mation send for free 
Bulletin 55Se today. 



















N. Y. 




























proc -o--—--- --- -- --- +--+ +--+ 


if you ee any of the 
following filtration problems: 


C] Pollution and disposal 


ia Lack of clarity allies ails 


ew Need for “sparkle” 
ge Unstable pre-coat 


a Uneconomical volume 
of clarified filtrate 
: a Loss of cake due to 


} pressure drop 
[] “Bleeding” of filter aid 


Too much retention of 
filtrate in filter cake 


Abrasion of pumps, 
valves, etc. 


as a filter aid 


can help you solve them. i 


Mail this check list to Dept. FD-6, our Boston 
office, for samples and complete information. 


BROWN 


General Sales Office: 150 Causeway Street, Boston 14, Mass. 


SOLKA PULPS + SOLKA-FLOC + NIBROC PAPERS + NIBROC TOWELS + NIBROC 
KOWTOWLS «+ NIBROC TOILET TISSUE « BERMICO SEWER PIPE AND CONDUIT 
ONG) INSOLES +» CHEMICALS 


C2 MPA N YX 


%erlin, New Hampshire 





> 
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DE-LUMP 


CAKED 
MATERIAL 


ie) 
Speed Processing 


SUPREME 
No. 502 


$950.00 


COMPLETE 
Less Motor 


Discharge: 1/9” to 4” — adjustable 
Up to 500 Pounds per Minute 


CRUSHES ANY MATERIAL 
Hard, Soft, Resinous, Waxlike, 
Brittle, Lumped, Caked, Granular, 


FOR WAX, SPONGE IRON and 
Rosin, DDT, Resins, Asphalt, Salts, 
Glass, Chocolate, Asbestos, etc. 


DESIRABLE OUTPUT, FEW FINES 
Positive Chopping Action. Feed 
and Discharge are Automatic. 


RUGGED, HEAVY DUTY "SUPREME" 


Many in Continuous Service for 
35 Years ... Results Guaranteed. 


Free Test Run — Send 50 Pounds 


Your Material. Crushed to Desired Size, Returned.. 


Since 1918—"Supreme” Standard Crushers 
Range of Standard Models to meet your 
needs; from $425. Immediate Shipment. 


CRUSHERS 


Mid. by Franklin P. Miller & Son, Inc. 
36 MEADOW ST., E. ORANGE 1, N. J. 
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SEAL CAGES" 
Flexible Chempro Tefiont Seal Cages, 
for lubricating or cooling stuffing box | 
packing, snap on and off a shaft 
quickly and easily. They eliminate 
the time-consuming job of “pulling” 
the shaft required when conventional 
lantern rings’ are used. Machined in _ 
a single piece, they fit snugly, with no _ 


movement or vibration, even at very 


high shaft speeds. Their tough. con- 
struction prevents bending or collaps- 
ing under extreme gland pressure. ° 
Chempro Seal Cages do not score 
shafts as do two-piece metal lantern 
rings, eliminating the expense of re- 
placing badly scored shafts. 

For corrosive service they are unbeat- 
able, lasting many times longer than 
metal rings under continuous contact 
with acids, organic solvents, thiony] 
chloride, etc., at normal and elevated | 
temperatures. . 

They are made in sizes to fit any shaft 
diameter and stuffing box bore. 

Write for new Chempro Bulletin on — 
the patented Seal Cage. a 


THE ORIGINAL FABRICATORS OF 
TEFLON PACKINGS AND GASKETS © 
“= "Patented tduPont trademark — 


CHEMICAL & POWER 





‘PRODUCTS, Inc. § 


5 Broadway, New York 4, N.Y. 


Cuemicar Encingertinc—June 1955 




















Let DINGS help you select 
the MAGNETIC SEPARATOR 
that will best meet your 
specific requirements 




















PERMA-PLATES — install in chutes or 
spouts or above belts. Use Type 1 when 
depth of material does not exceed 1’; Type 
2 for burden depths to 2”; Type 3 for bur- 
den depths to 3”. Available with two poles 
for standard service and four poles for maxi- 
mum protection on difficult jobs. All sizes. 
The lowest cost answer to tramp iron removal 
problems! 





PERMA-PULLEYS — install as a non- 
electric head drive pulley in belt conveyor 
systems. Completely automatic removal and 
discharge of iron. Extremely powerful. Meets 
all requirements. Complete range of sizes. 





PERMA-DRUMS — install bare drums 
at the discharge of spouts or chutes; fully 
enclosed models can be installed in closed 
chutes for completely dust tight installations. 
Highest grade Alnico. More powerful than 
old electro-drums. Fully automatic removal 
and discharge of iron. 


Se eroeccccccscseeesess ee eccccccccccccdecccccccscccscsccoseceedes 


@ At Dings, “job-selecting” a magnet can be done on an ideal basis 
because Dings, and only Dings, offers these three things: (1) the 
widest line of types and sizes available; (2) unsurpassed quality of 
materials and magnetic engineering; (3) OVER 50 YEARS’ EX- 
PERIENCE IN THE DESIGN, MANUFACTURE AND APPLI- 
CATION OF EVERY CONCEIVABLE TYPE OF MAGNETIC 
SEPARATOR. Whatever your magnetic separation problem, these 
are the advantages you get when you buy a Dings 
“Job-Selected” magnet. 









DINGS MAGNETIC 


SEPARATOR CO. 


4730 W. ELECTRIC AVE. 
MILWAUKEE 46, WIS. 


MAIL 4730 W. Electric Ave. 
THIS Milwaukee 46, Wis. 


COUPON Please send copy of Catalog C-5000-B. 





DINGS MAGNETIC SEPARATOR CO. AD155-2 





TODAY Nemnne Title 
Company 





Addr 








a 
| 
| 
| 
| 
| 





City. Zone. State. 
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DO YOU | 
REQUIRE 
ACCURATE 


| SIZING OF 
| GRANULAR 
MATERIALS? 


If you process granular ma- 
terials that must be uniform 
in length, width, or thick- 
ness, Hart-Carter sizing ma- 
chinery may be what you 
need. 


Hart-Carter makes several 
types of equipment that ac- 
curately sizes or separates by 
means of pocketed Carter 
discs or indented Hart cylin- 
ders ... or by cylinders per- 
forated with either slots or 
recessed round holes. These 
principles and methods are 
described in folders CPG-2 
and L-1, which we'll be glad 
to send to you. 











Information you supply our 
technicians about the in-put 
materials to be sized, and 
the “‘product”’ specifications, 
will enable them to make 
sound recommendations. 
(Such information will be 
kept confidential, of course.) 
Tests in the Hart-Carter Lab- 
oratory are free. 


Write today for folders « 
CPG-2 and L-I 


HART-CARTER 


COMPANY 


661 19th Avenue N. E. 
MINNEAPOLIS 18, MINNESOTA 


Since 1919... 
Engineers and Manufacturers of 
Machinery for Separating and 
Sizing Granular Materials 





VERTICAL 


jncrotea PUMPS 


Lawrence vertical jacketed pumps are designed 
to pump liquids such as sulphur, phthalic anhydride, 
resins, waxes, etc., which tend to solidify or become 
viscous at low temperatures. The heating medium can be 
steam, dowtherm, etc. . 

The pump is jacketéd throughout, i.e. — the pump 
casing, pipe column, discharge pipe and packing box. 
All heating spaces are vented and self-draining. 

For submerged operation, these pumps are 
frequently made with only the pipe column, discharge 
pipe and packing box jacketed; the pump itself, not 
being jacketed. 

If you have to pump liquids 
which must be maintained above a 
certain temperature to prevent solidi- 
fication, write us the pertinent details. 
No obligation. 


Write for Bulletin 203 -7. 
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LAWRENCE PUMPS INC. 
371 Market Street, Lawrence, Mass. 





McGRAW-HIL 


whatever en 
your — 
publication needs... 


Equipment Manuals — Product Cata- 
logs ~ Handbooks — Training Aids — 
Industrial Relations Literature — Pro- 
cedural Guides — Engineering 
Presentations — — — and any type of 
technical literature 


use our speciglists in ——— 
WRITING . . . EDITING 
ILLUSTRATING . . . PRINTING 


McGRAW-HILL 


Technical Writing Service* 
330 West 42nd St., N.Y.C. 36 
LOngacre 4-3000 
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Rockwell-Built 
Edward vatves 


for Low cost High Performance 





Standard Edward UN/IVALVES Slash “Special” 
Valve Costs For High Pressure Service 


High pressure applications may call for ‘special’? high pressure valves 
but not necessarily high-cost valves. Many standard Edward features 
are expensive “‘specials’’ for most valve manufacturers. For example, 
standard high pressure Edward Univalves have these “‘special’’ features 
at regular prices: 


FORGED BODY AND 
BONNET 
for extra strength, less bulk, Fig. 3925. 


Angle Stop [/ 
IMPACTOR HANDLE —e 
for tight shut-offs under 

extreme pressures, 


WELDED BONNET JOINT 
for leakproof connection, 


INCLINED STEM 
to minimize pressure drop, 


INTEGRAL 

STELLITE SEAT 

for wear resistant leakproof ein! 9958 
sealing, f Globe Stop 


STELLITED tists 
SWIVEL DISK 

to reduce galling 

and wear. 


om Fig, 2224C 
Globe Stop 
Univalve 


Room temperature ratings for standard Edward Univalves range up to 6000 psi, 
At higher temperature ratings go to 2500 psi at 1035° F. For corrosion resistance 
or for extremely elevated temperatures appropriate materials can be supplied. 

Always specify Edward. Only Edward Valves Equal Edward Quality and 
Performance. 





For more details on high 
pressure Edward Univalves Edwa rd Valves inc. 
as well as other Rockwell- 9 
Built Edward forged and cast Subsidiary of ROCKWELL MANUFACTURING COMPANY 

steel valves, write for the 

Edward Condensed Catalog. 1224 West 145th Street, EAST CHICAGO, INDIANA 
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You pay no premium for Ampco* Centrifugal 
Pumps — the pumps that resist corrosion, 
erosion, and are easily adapted 

to changing demand 


F irst of all, you can get an Ampco Centrifugal Pump 
in any alloy you want, with high efficiencies, to give you the 
maximum resistance to corrosion and erosion your process requires. 

You save on power too, because Ampco Pump efficiencies remain 
high under the most adverse conditions. There are no unstable curves 
in the Ampco Pump family. 

And, if you're faced with changing demands, and you 
have to run your pump “off rating,” an Ampco Pump will 
fulfill your conditions. You get a pump that saves you 
money — money on shaft breakage, bearing failures, seal 
breakage, fretting, etc. 

Here’s why! Ampco Centrifugal Pumps give you 
numerous combinations. You can get the exact shaft 
you need, including standard, heavy, extra-rigid 
and two-piece designs. 

You can select the bearings you want — 
sealed, replenishable grease, or oil-lubricated, 
single and double widths. 

You can choose your shaft seals — inside or 
or outside mechanical seals; internal, external, or 
flushing-packed stuffing boxes. 

You can pick the pedestal height and type of 
impeller you want. 

And here’s another saving — you don’t have to buy a 
new pump when your conditions change. Thanks to the 
versatility of Ampco Centrifugal Pump design, you can 
make modifications in the field — quickly and inexpensively. 

It pays to use Ampco Centrifugal Pumps in your tough 
spots. Speeds — 1750 and 3500 rpm. Capacities to 600 
gpm. Heads to 300 ft. Write for latest literature. 


*Reg. U. S. Pat. Off. 


Milwaukee 46, Wisconsin 
<> AMPCO METAL, INC. West Coast Plant * Burbank, California 
eis « 








Te aWHITE 
VISIBILITY 








ee OT etn, eaiptilca te 6 


oe 


<> Factory Mutual Approved 


JERGUSON Series 75 
Reflex Gages 
Give you up to 19%” 
of Clear Visibility 


HE sharp black-white contrast of 
the level of any color liquid, 
against the empty space above, in Jer- 
guson Series #5 Reflex Gages, makes 
possible highly accurate liquid level 
readings even where lighting is poor. 


Gages are made of any material to 
withstand corrosive liquids. Glasses 
are specially treated with Jerguson 
Anti-Fouling Compound to give clear- 
est visibility over a long period. Spe- 
cial illuminators available. 


Series #5 Low Pressure Reflex 
Gages are available in sections to give 
you any desired total gage length. 
Materials used are selected to conform 
to or exceed the rigid requirements 
of A.LS.L, A.S.T.M., and/or A.P.I.- 
A.S.M.E. specifications. 


You can depend on Jerguson Gages. 
Write today for full information on 
Series #5 Gages, or for help on any 
gage problem. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Ti Gage & Valve Co., Ltd., London, Eng. 
canes "pétrole Service, Paris, France 
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e If you need effective, highly 
EE readable, smartly illustrated % 
= company literature (booklets, % 
pamphlets, manuals) to display @ 
=: your products, inform the public # 
= of your operations, attract key % 
personnel to your plant, and per- # 
form any of the other communij- % 
E cative functions vital to your @ 
© business, let TECHNICAL WRIT- #3 
& ING SERVICE do the job for you. 


E WRITING + EDITING § 
ILLUSTRATING 
PRINTING 


= We produce your publications, to 4 
E your specifications. We give com- @ 
E plete service—from research and 
& planning through writing, design, 3 
and printing. Let our staff be 3 
your staff. It will save you time 
& and money. 4 














































Re. — We Prepare — 3 
F EQUIPMENT MANUALS 3 
BE’ HANDBOOKS e PRODUCT 4% 
&: BULLETINS e TRAINING AIDS 
- PAMPHLETS e REPORTS % 
fe BROCHURES e COMPANY 3 
= HISTORIES e PARTS LISTS 


Write @e Phone 


TECHNICAL WRITING SERVICE 


Graw-H sYolo) am Ge) 
a5 P 


330 W N.Y oe 


LOngacre 4-3000 
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I and other such special material. af 





@ Filter for clarification or 
solids recovery, at any de- 
sired pressure, temperature, 
rate. a 


why if pays 
‘to use 


SHRIVER 
Filter Presses 


@ Use any filter media ond 
filter aids. 


@ Minimum unfiltered slurry 
is left in filter at end of run. 


@ Filter cake aan be thor- 
oughly wookey and ex- 
tracted. 


@ Residual slurry can leasily 
be blown out and dried, re- 
dissolved or melted in the 
filter press. : 


@ Uniform cake of any de- 
sired thickness is easily: re- 
movable and disposable. 


The new Shriver Catalog 
No. 55 tells plenty more 
about the production 
economy advantages of 
Shriver Filter Presses. 
Write for a free copy. 








Shriver filter presses in vegetable oil refinery 


T. SHRIVER & COMPANY, INC. > 


Filter Media 


Sales Representatives 
Process Eng. & Equipt. Co. The Watts Co. 
St. Lquis 19, Mo. Houston, Tex. 


802 Hamilton $t., Harrison, N. J. 


Diaphragm Pumps 


Filter Presses 





Richardson Agencies, ltd. 
Montreal, Que. 


Merco Centrifugal Co. 
Son Francisco 7, Calif. 





QODDING NECESSARY, 

















RAM TYPE 


Drain Valves 
The Only Drain Valve 
That Cannot Clog Up! 


In the closed position the piston or ram 
extends up into the tank, preventing plugging 
of the outlet. 

In the open position with piston fully re- 
tracted, there is no resistance to flow of ma- 


Send for terials drained from the tank. 
* Complete Made in any cast metal to meet your re- 
Catalog and quirements. 
Specifications Designed for bolting to existing flanges. 


For special adaptations and for jachzted ves- 
sels, adaptor pads are available. 


—_. STRAHMAN VALVES, INc., 





16 HUDSON STREET, NEW YORK 13,° U.S.A 
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idustrial 
propellers 


MIXING 


rm 1 _€, So 
UM PIN ¢ 


for 


BK r A 


AGITATING 


CET. 


Standard for Half a Century 


Don’t blame us for grinning at those tired mailmen. We’re happy 
’cause you’re flooding us with correspondence on CE’s first Annual 


Trventory Issue. 


The editors have been snowed under with comments, compli- 
ments, criticisms ... Reader Service requests will hit 60,000 before 
the next issue’s out . . . and thanks to you, we’re getting plenty of 
new ideas for the 1955 edition. 


Keep ’em coming .. . but hurry! Publishing date’s October .. . 
and we want all the help we can get to make this year’s Inventory 


Issue better’n ever. 


ANNUAL 
INVENTORY 
ISSUE 





b 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N.Y. 














WHERE To Buy 


Featuring additional Equipment Materials, Supplies and Service for the Process Industries 

















CORROSION 
CONTROL 
SERVICES .. 


You'll Find Metalweld Services A 
Sound Investment, Not An Expense! 


1. SYNTHETIC RESIN COATINGS — 
Application of Vinyi, Epon, Baked 
Phenolic, Neoprene, Thiokol Coatings 
in the MW Plant and in the field. 

. RUBBER LININGS — Rubber and 
Koroseal Sheet Linings applied to 
tanks, pipe, process equipment, etc. 

. METALLIZING — Sprayed Zinc and 
Aluminum for Corrosion Protection. 
Metal Spraying to build up parts, 
rolls, shafts, journals, etc. 

4. MW PLASTICOTE LINING — 
Applied to hot water tank interiors 
—eliminates rust— passes inspection. 

S. SURFACE CLEANING — Sand and 
Stee! Grit Blasting in the large MW 
blastrooms or in the field. 

CONSULT BEFORE YOU SPECIFY 

Send Us Facts or Ask for Literature! 


PROTECTIVE COATINGS DIVISION 


M,! METALWELD, 


INC. 


Scotts Lane & Cresson Ave. 
Phila. 29, Pa- Victor 8-181 





il , 
WEIGH MATERIALS 
WHILE CONVEYING 

with the 
MERRICK WEIGHTOMETER 


MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J 











C I p uNwhaae CONSTRUCTION 
COMPANY, IMC. 
501 Chemstee! Bidg.. Walnut St.. Fittsbur ch 42, Pa 
Send dota on Engineering & Construction focilities tor 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tariks & flooring. 


STATE.... 


SVTVSVVSVVesVesesessesesVesesesasessd 








FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


| TANKOMETER lis 





iF] 
u INSTRUMENT CO. 


491 GETTY AVENUE, PATERSON,N.J. | %5 

















Make it a HABIT... 
to check this page 
—EACH ISSUE 


This WHERE TO BUY Section 
supplements other advertising in 
this issue with these additional 
announcements of products and 
services essential to efficient and 
economical operation in the 
process industries. 
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PROCESS & PLANT DESIGN 
EVALUATION AND APPRAISAL 
EQUIPMENT DESIGN 





PROCESS DEVELOPMENT & PILOT PLANT WORK 
PLANT CONSTRUCTION & ERECTION 





SYSTEMS ENGINEERING 
INSTRUMENTATION 
CATALYST DEVELOPMENT 
TRANSLATIONS 


PROFESSIONAL SERVICES 


CHEMICAL & BACTERIOLOGICAL ANALYSIS 


PATENTS 

PLANT SITE SELECTION 
MANAGEMENT 
GENERAL CONSULTING 














R. S. ARIES & ASSOCIATES 


Consultants to the Chemical Industries 


New few Evodeste a ind evan 
New Product Developmen’ 
Design & Initial Operation of € Ponsiete Plants 
Analysis — Market Reséarch 
COMPLETE TECHNICAL & ECONOMIC +t 4 
270 Park Ave. EL 5-1430 New York 17, 


KNOWLES ASSOCIATES 


Chemical—M ‘gical—Mech 
james 
Consultation — Design 
Complete Plants —- Equipment 
Heavy Chemicals —- Ore Dressing 


19 Rector Street - ox 6, New York 
Bowling ane re "345 





PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations—Reports—Design—Supervision 
Augusta, Ga. Atlanta, Ga. Anniston, Ala. 





_—e 





W, L. BADGER 


309 South State Streep Anp Arbor, Mich. 
OONSULTING CHBMICAL ENGINEER 
Evaporation, erystallization, and Teat Transfer; 
Complete plants for salt and caustic soda; Complete 

Dowtherm installations, 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad 8t. Phila. 21, Pa. 
Offices Throughout the World 





PILOT ENGINEERING COMPANY 


F = ia through pil pilot plant 
rom idea 
DESIGN 
Process—Equipment—Complete plants 
PRODUCTION 
Supervision—Trouble shooting 
Improvements—By-product recovery 


P.O. Box 4258 Washington 12,D.C. WEbster 5-6807 








BROWN, BLAUVELT & LEONARD 
Chomical & Industrial Engineers 
‘Dependable Engineering For Profitable 
Operations”’ 

470 Fourth Avenue 
New York 16, N. Y. 

MU. 6-4712 


R. B. MACMULLIN 
ASSOCIATES 


Chemical and Electrochemical Plants 


Comeiete Bee Process and Project Engineering 
Researeh Guidance Economic Surveys 


610 Hancock Bldg. Niagara Falls, N. Y. 








SANDERSON & PORTER 
Engineers and Constructors 
Reports and Surveys 


New York, New York 








CARL DEMRICK 


Technical Translations 


Send for Circular 
53 So. Breadway Yonkers, N. Y. 


CHAS. T. MAIN, INC. 


Engineers 
Industrial Plants 
Reports Design piace 


80 Federal Street Boston 10, Mass. 
317 So. Tryon Street Charlotte, North Carolina 








J. E. SIRRINE COMPANY 


Engineers 


Plant Design & Surveys covering Chemicals, Elec- 
trochemical and Metallurgical Production 

Waste Disposal; Woter Supply & "Treatment; An- 
alyses & Reports. 

Greenville 








HALE AND KULLGREN, INC. 


_ Spectaliste tn Processes and Plants for mabe 
end Plastics 


A Complete Engin Service 
: Economic Su ots honest Design ; 
Insta ation ; Contracting and Operation 
613 B Tallmadge Ave. Akron 10, Ohio 


C. L. MANTELL 


Consslting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 





MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Plants - DESIGN - EQUIPMENT 
Economic - SURVEYS - Technical 
Process DEVELOPMENT - Product 
Registered Professional Engineer 


1411 Walnut 8t. Philadelphia 2, Pa. 








JOHN J. HARTE CO. 


Engineers @ Constructors 


Chemical « Process « yy 
Petro © Fertilizer ¢ Pulp & Pa 
Water © Wastes © Material Han 

284 Techwood Dr., Atlanta, Ga. 
New York * Washington ¢ Foreign 


METCALF & EDDY 
Engineers 


Industrial Waste Treatment 
Water Supply and Water Purification 
Stream Pollution Investigations 


Laboratory 


Statler Bldg. Boston 16 


LEONARD M. TODD 





CHEMICAL AND INDUSTRIAL PLANTS 
PROCESS SURVEYS - PATENT REPORTS 
24 Fifth Avenue New York 11, N. Y. 
GRamercy 3-6400 








KOHN & PECHENICK 
Consulting Chemical Engineers 


Pleats — Process —- Equipment 
DESIGN 
Reperts Trouble-Shooting Appraisals 


262 Huron St. Brooklyn 22, N. Y. 








JAMES P. O’DONNELL 
Engineer 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 


New York, N. Y. Beaumont, Texas 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 











Knowledge plus Experience... always a vital asset— 


When you are in need of expert advice to be applied to solving your particular problems, save 
TIME and COST by calling in a specialist. 
These consultants have broad experience in management services that can be invaluable to you. 
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EXCLUSIVE TERRITORIES POSITIONS WAN TED 


Pilot, Executive, Airline T Rated, 
AVAILABLE DC-3, DC-4, Lockheed PV, estar, PBY, 
Beech is, 9000 hrs., 14 yrs. exp., airline, 
MATS: sales 7 yrs. exp., Box 1222, Decatur, 
For firms or individuals to sell and service Ga 
ieading manufacturers complete line of Technical sales: chemical Venn te gov — 
Corrosion Proof 7 yrs. experience in successful researc 
P Materials and development in the metallurgical and in- 
and Construction organie eld wishes to apply his fine wshaioat 
ce m k 4 ckground cost consciousness, new produc 
On Commission Basis. Locations Avail- intveduction experience, and good personality 
able: Alabama, Carolinas, Georgia, Ken- to the sales field. PW-6503, Chemical Engi- 
tucky, Minnesota, Missouri, Virginia, || 7°e™ins- 


meen PART TIME WORK WANTED 
RW-4227, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. Retiring chemical hanical engineer wants. 
part gos work. Successful record in de- 
vising, designing, building and operating 
process machinery. PTWW-6266, Chemical 
REPLIES (Bow No.): Address to ae, nearest you Engineering. 
NOHICAGO: $80 4. Michigon Ate. (11) Ap ariagesen 
SAN PRANCIS00: 68 Post Bt. (4) SELLING OPPORTUNITY WANTED 


Manufacturer’s Representative with broad 
POSITIONS VACANT contacts among chemical engineers, con- 
y tractors, chemical manufacturers, oil refiners. 
Wanted: Graduate oe a a preferably | Desires established industrial line. New York 
chemical for both headquarters consulting | and surrounding areas. RA-6450, Chemical 
i and field sales work. For sales, should have | Engineering. 
Send resume to: Mr. S. Winston, | )} | 3 or more years successful record. For con- 
sulting, young men preferred so that our 
Personnel Manager business can be taught to them and then can 


| move up in subseauent years. Write P5460, || — CHEMICAL PROCESS INDUSTRIES 
RADIO RECEPTOR CO. //|°“““"=ss""«: 
: Wanted: Ambitious Chief Engineer for large Manufacturer S$ Representatives 

240 Wythe Ave. Bkiyn 11, N. Y. eastern custom molder. Imagination, and 


initiative—experienced in plastic mold de- * : \ 
sign, secondary tool design—knowledge of Now are engaged in selling to the 


various molding materials and estimating. i i i i i 
Excellent opportunity to work with top man- allied chemical industries. Wish 


nes - coronas new ee for pee to expand line with selected top 
cs. Send complete resume with past salaries ° . 
OPENING and desired salary, also photograph if avail- grade unit process or unit opera- 


able. Must be willing to relocate. For the ; i i . is 
right man a wonderful opportunity is avail- tion equipment. Territory: Man 


AVAILABLE AT LONG ESTABLISHED | able. P-5937, Chemical Engineering. hattan and adjacent states. 


Chem-Engineer—for research & development RA-6473, Chemical Engineering 

MEDITERRANEAN COPPER PROPERTY dept. in large fertilizer co. in the Mid-West. 330 W. 42 St., New York 36, N. Y 
5 M.A. or Ph.D. in Chem. Eng. preferred. Exp. in Be ee roaary: 

pilot plant and ability to work with design 


ASSISTANT CHIEF a engineers. Excellent opportunity. Give age, 7 
eg we gy Morn = = mom. Write OM NI 
x P- ‘ emic nginee a REFI NG 
Age limit 45 about 35. Must be en nt CUST 


tirana ably, excellent practical EMPLOYMENT SERVICES Rees os FACILITIES ... 



















































































wal “comeruction offer the original personal employment 

ai xiP type of equipment; 7250 KVA “diesel generating service (established 45 years). Procedure of 

highest — cane someon is ge aby 

your personal requireme1.ts. Identity covered, 

Ay with initial vonty, oe gnoet, es, present position protected. Ask for particu- WANTED 
ee ee LT tos tae Ue lars. R. W. Bixby, Inc., 653 Brisbane Bldg., 


al 7g * offers Buffalo 3, N. Y. 
feotionell ). — 


pervisory and som 
shops, f 
eo under Tact celtic eal loading, a + Salaried Positions $5,000 to $35,000. We 
nten: and repair 





famil 
liberal t climate, vine cond Salaried Personnel, $3,000-$25,000. This 
tions, — cal and hoeptal facilities. a confidential service, established 1827, is 
— isa aeaare to na of a — = — seek 
F a change of connection under conditions as- 
P-6223, Chemical Engineering suring, if ag full pectenhan to arse: 
Wilshire Blvd., Los A les, Calif. ent position. Send name and address only for 

eer or deows a eke oor ee details. Personal consultation invited. Jira ENGINEERING CO., Inc. 
Thayer Jennings, Dept. P, 241 Orange St.,/ go 426, Union, N. J. Murdock 6-5252 


New Haven, Conn. 


ENGINEERS—ADMINISTRATORS WANTED—SURPLUS 


UTILITIES ENGINEER ||| ...cssussmen—ourtovers ||| ‘Ste Dyenbreg 


° ° ton Colors—Pigments—Oils—-Waxes 
(Foreign Service) wo Ts tb Gandatien, We Gil ba poeta By-Products —Wastes—Equipment 
Chemical Engineer with minimum 5 years’ pian dain aa CHEMICAL SERVICE CORP. 
experience in operational & maintenance 80-04 Beave ‘ork 5S, NY 
phases of steam electric power plants. 116 South Michigan 


Write giving full particulars regarding 
peracnal hutory ond otk gupevience CHEMICAL ENGINEERS Attention... 


Recruiting Supervisor, Box 46 An active, confidential service! 


ARABIAN AMERICAN Interview at your convenience. EMPLOYMENT 


Call, write or wire 
OIL COMPANY GLADYS HUNTING (Consultant) RS! 
505 PARK AVENUE DRAKE PERSONNEL, INC. ADVERTISERS 
NEW YORK 22, NEW YORK 7 W. Madison St. Chicago 2, Ill. Effective with the July issue, a new section will 
start in CHEMICAL ENGINEERING. We will 
head this section: EMPLOYMENT OPPORTUNI- 


TIES. All Displayed Employment Opportunity 

MANUFACPORERS) REPRESENTATIVE CHEMISTS—CHEMICAL ENGINEERS scatian sin te igs Se: ate. Ste eon 
B.8. to Ph.D. enced with the exception of those advertisers who contract 
é We place EXCLUSIVELY with for run-of-book position. Advertising in the EM- 
Beg ke eg pe PLOYMENT OPPORTUNITIES section will be 

py pedi gen tnd once billed at the new open rate of $19.50 per inch. 


EMPLOYMENT AGENCY Contract rates furnished on request. Ads are sub- 


17 William Street Newark, N._J. ig 
C. A. Reed Jr., M.Sc. S. Goodman, M.8e. fest to Agency Comentesion 


















































'W -6042, Chemical Engineering 
350 W. 42 St., New York 36, N. Y. 
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SALES 
ENGINEERS 


We have openings for 
Sales Engineers 

in Detroit, Cleveland, and 
New York 


We manufacture 

industrial instruments 

and have a complete line of 
Mechanical and Electronic 
Recorder & 

Recorder Controllers 


Our resources are 

second largest in the 
industrial instrument field 
and Management is desirous 
of expanding sales. 

Excellent opportunities 

for graduates in 

Electrical, Mechanical and 
Chemical Engineering 


P-6486, Chemical Engineering 
330 W. 42nd St., New York 36, N. Y. 








EXCEPTIONAL OPPORTUNITY 
FOR 


PROCESS DESIGN ENGINEERS 


Large eastern chemical industrial concern 
has openings for process design engineers 
with B.S. or M.S. degree in chemical, elec- 
trical, or mechanical engineering. Respon- 
sibilities will involve sufficient knowledge 
to translate pilot plant and process devel- 
opment information into full scale plant 
d . Electrical engineers with rectifier 
experience helpful. Prefer five years in- 
dustrial experience. Excellent facilities, 
salary and opportunity above average. 


Your reply will be held confidential. In- 
clude age, education, experience, and sal- 
ary requirement. Our employees know of 
this ad. Reply to 


P-5898, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 


THE STANDARD OIL COMPANY (0H0) 


Manufacturing (Refining) Department 
is looking for 


CHEMICAL ENGINEERS, 
CHEMISTS, and 
MECHANICAL ENGINEERS 


with one to five years experience in petroleum refining or 
related activities 
for staff work primarily in Cleveland, Ohio. 
Possible employment in Toledo, Lima, or Cincinnati, also. 


Applicant should have the following educational background and 


industrial experience: 


Chemical Engineers: B.S. or higher degree and experience in development, 


pilot plant operation, process 


design, process trouble shooting, refinery 


process engineering, economic studies, or related work background. 


Chemists: ‘BS. or higher degree and experience in product and process 


research or development. 


Mechanical Engineers: B.S. or M.S. degree and experience in process equip- 
ment construction, design, inspection, or maintenance, petroleum product 
testing and field evaluation, or related work background, 


Age range 22-32 


Salaries comm 
Advance on merit basis. 


If you ean qualify and are — for a permanent job with a oven Bs but 


ensurate with experience and level in organization. 


- 
secure mid- 


west company, write, giving full ——— on education, indus 


experience, and personal data to E. 
Ohio. 


litery 
. Glass, Jr., 1737 Midland Building, Cleveland 15, 

















ESTIMATOR 
NEW YORK OFFICE 


To prepare preliminary estimates of mate- 
rial, labor & engineering, etc. for founda- 
tions, buildings, steel, piping, electrical, 
equipment & instrumentation for petro- 
leum refineries and/or chemicai plants. 
Challenging opportunity for qualified esti- 
mator with minimum 5 years specific ex- 
perience as referred to above, preferably 
with contracting engineering firm. 
Airmail confidential verifiable chronoligi- 
cal resume highlighting specific petro- 
chem estimating experience, including sal- 
ary history & salary request, to 


PERSONNEL DEPARTMENT: 


HYDROCARBON 
RESEARCH, INC. 


115 Broadway New York 6, N. Y. 


CHEMICAL ENGINEERS 


Excellent opportunities open to men who 
are qualified for Process Development, 
Production and/or Engineering Design 
fields. The work is related to the expand- 
ing operations of a long established mid- 
western chemical company and will pro- 
vide opportunities at most levels of ex- 
perience. 


Applicants must be eligible for security 


clearance by AEC, aad should submit 


complete resume of personal data, edu- 
cation, previous experience, salary desired 
and references. All replies will be treated 
in confidence, 


P-5551, Chemical Engineering 
620 No. Michigan Ave., Chicago 11, Ill. 











 Speertuntty SANITARY ENGINEER 
for Sanitary Engineer | 
pene ieee paper mili pt Be the mide 
= Atian 25-35 years. Bonaire man 
Poitution A ree eee po tS, te “he 
co will be a > mond 


advancement. Send of 
cua a background and. industrial oS experiences Al 


rp. 3662, Chemin! Eueingering 
330 W. 42 &.. Now Yi 36, N.Y. 








WANTED 
TECHNICAL EDITORS 


To provide for its continued growth 
Chemical Week is seeking two addi- 
assistant editors—preferably 
chemists or chemical engineers with 


tional 


two to three years business experience. 
Essential: Ability to meet people, dig 
out facts, interpret them intelligently 
and write lucidly. Please submit 


resume to: 
> a 
Personnel Director 
McGraw-Hill Publishing Co. 
330 W. 42nd Set. 
New York 36, N. Y. 
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PIECEMEAL LIQUIDATION 
CHEMICAL MFG. EQUIPMENT 


2—Jeffrey 18 x 24 Hammer Mills 


2—Shepard-Niles 4-ton Monorail 
Cranes with motors 


1—Link-Belt Skip Hoist. 
4800# cap., 43° lift 


1—Munning Plating Generator 


Set, 50 HP, 31.5 KW. 4500 amp.. 7V. 


1—Bird 24” #CH-208 Contin. 
Horiz. Centrifuge 
1—Ffletcher Susp. Centrifugal 
40” perf. steel basket. 
bottom discharge ; 
1—-Sweetland #10 Filter, 27 lvs. 
1—Sweetland #5 Filter, 27 lvs. 
1—-Permutit Water Softener, 
4700 gals. per hour 
Over 3000 ft. Conveying Equipment 
such as Screw Conveyor, Drag Con- 
veyor, Redler, Flat Belt. Trough Belt, 
Apron or Pan, Bucket Elevators, etc. 
Over 500 Pumps, Blowers, Exhausters, 
Motors, Speed Reducers. etc. 


Contact our Mr. Robert Betz c/o Mutual Chemical Co., 
2012 West Side Ave., Jersey City, N. J. 
(Phone Henderson 3-2161) 


1413 _N. 6th St., PHILA. 22, Pa. 














AIR FOR SALE OR RENT SINCE 1902 
Gas © Diesel @ Electric 
COMPRESSORS © VACUUM PUMPS 
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STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED — 3006 
= capacity. Welded construction — 
Equipped with man- 

head. Suitable for milk, food products, 
lily white chemicals, solvents and fine 


ly insulated. 


lacquers. 


VARNISH TANKS — USED 64” diameter 
x 14’6” high (or long) \” Steel — Weld- 


ed construction — 1700 gallons. 


MISCELLANEOUS TANKS—Various sizes 


and types. 
ERMAN-HOWELL DIVISION 


LURIA STEEL & TRADING 
CORP. 


332 South Michigan Ave. 
Chicago 4, Ill. 


Telephone: Wabash 2-0250 











: FOR SALE 


60” Centrifugal Eatectors.. 316 5.8. 

Double Effect 8.8. Ev: aad 

Bufiovak 8.8. Spra: Dryer, 500 > per hr. 

36” x 84” a. my Drum Dryer. 

50 to 200 gal. Mix Tanks, water jkt. 
. Chi Tanks, 


t. 
8. Vat, 52” w. x 15’8” 1. x ~~ d. 
60” Mojonnier 8.8. Vacuum Pans 
, gal. Glass Lined 
75 gal. Monel Jkt. Jkt. Kettle, 35” x 27” 
15 to 1500 gal, eile ft AS ME 
gal. or Viscolizers. 
rf Centrifugal Extractors, copper ets. 
30 Ton Howe ion Tank Scale. 
4 Unit Room Coolers, Freon or Ammonia. 


Bend us your inquiries 
LESTER KEHOE MACHINERY CORP. 


{ East 42nd Otros 
MU rray Hill 2 se16. 











FINAL 


LIQUIDATION 


BATON ROUGE, LA. 


Purchased 1953 
Used Less Than 30 Days 


4—SHARPLES C-27 Super-D-Hydrators 
316 SS vapor tight, XP timers and 
switches. 

2—BUFLOVAK 6’x5’6” single drum 
monel Flakers. NEW. 

2—LR. Jet Refrigeration Units 208 and 
136 tons. 

1—ILLCO Duplex Ion Exchanger, two 
5x9 316 SS Tanks with 182 cu. ft. 
of Dualite A-7 Resin. 

1—RIETZ 30° “Thermoscrew” Conveyor 
Dryer 304 SS. 

1—WESTERN Precipitation ~Holo- 
Flite” jacketed Screw Conveyor 
Dryer 12’. 

3—SCHALLER 4’x13’ 316 SS Reactors 
with tubular calandrias 513 sq. ft. 


each. 

1—PFAUDLER 250 gal. Hastelloy “C 
Reactor. 

1—COLONIAL 5,000 gal. 316 SS Tank. 

2—PFAUDLER 2300, 1200 gal. glass 
lined Tanks. 

1—7500 Gal. 316 SS Hopper. 

1—PATTERSON 7’6” Conical Blender, 
rubber lined. 

2—PFAUDLER Monel Heat Exchangers 
62 sq. ft. each. 

2—NICKEL pipe Heat Exchangers 93.8 
sq. ft. each. 

9—KARBATE Heat Exchangers 370, 
255, 188, 170, 160, 70 and 16.4 
sq. ft. 

2—KARBATE Centrifugal Pumps, 
Series 3A, 5 HP XP motors. 

3—LAWRENCE 316 SS Vert. Centr. 
Pumps 70 to 350 gpm, XP motors. 

7—STURTEVANT & American Spark 
proof Blowers 7900 to 17.500 cfm. 
XP motors. 


2—LINK BELT Twin Screw Conveyors 


316 SS, 18”x10", 18x72’. 
4—LINK BELT 12” rubber belt Con- 
veyors 30° to 77’ cc. 





Pipe, Valves & Fittings 


3000 ft. 2” to 6” Saran lined pipe. 
fittings and 250 valves. 

500 ft—3” to 8” Stainless 316, 
Nickel, pipe, fittings, and 100 
valves. 

2000 ft.—1” to 4” Glass Lined Pyrex, 
Karbate pipe and fittings. 

100—Lapp Porcelain valves and 
fittings 1” to 4”. 

150—Instruments, Fisher Porter 
Flowmeters with Hastelloy and 
Tantalum fittings, Foxboro Temp. 
Recor., Mason Nielan Regulating 
Valves, Dowtherm pipe and fit- 


tings. 

1000—Explosion Proof lighting fix- 
tures, Relay Boxes, circuit break- 
ers, switches, etc. 











BRILL 


Details On Request 
Your Inspection Invited 


EQUIPMENT 
COMPANY 


2401 Third Ave., New York 51, N. Y. 
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DRYERS 


1—Vulcan 8’x125’ Rotary Kiln %4". 

3—Cummer 5’x40’, 5’x30’ Rotary. 

1—Vulcan 442'x50’ Rotary. 

1—Link Belt 6’4"x24’ steel Roto-Louvre, 
Pryer Heresite coated. 

1—Link Belt 3’10"x16’ steel Roto-Louvre 
Dryer, furnace, oil burner, blower. 

1—Devine #27 double door Vacuum 
Shelf, 17—59x78” shelves. 

1—Stokes Vacuum Shelf Dryer# 138- 
H-10 44’x40” shelves. 

2—Struthers Wells 5x15’ nickel clad 

Rotary Vacuum. 


1—Devine 5’xl0’' steel Rotating 
Vacuum. 
1—Stokes 30"x8', 3°x15’ Rotary 
' Vacuum, 


4—Buflovak Double Drum 32”x100”, 
36x84", 32x72", 32x52". 

2—Buflovak 6’ and 3° dia. Crystalliz- 
ers. 


FILTERS 


3—Oliver Monel 8x10’, 3‘x2’ Rotary. 
1—Olliver S.S. 8’x6’ Rotary Vac. 
2—Oliver 5'3”x6’ Rotary Vac. 
2—Sweetland #12—72, 36 leaves. 
2—Sweetland #3 all stainless. 
4—Sweetland #5, #7. 
1—Niagara 110 sq. ft. S.S. 
1—Sparkler # 33-S-17, steel. 
1—Shriver 36” P&F 42 chambers. 
4—Shriver 30° P&F 30 chambers. 
8—Sperry 24” P&F 16 chambers. 
2—Sperry Aluminum 30” and 24” P&F. 
1—Sperry 36” P&F, heresite. 
12—Filter Press Skeletons, all sizes. 


SCREENS 


4—#82 Rotex double deck 40’x120". 
1—Patterson single deck 40x84” S.S. 
1—#23 Rotex three deck 20x80". 
3—Tyler Hummer, 4’x10’, 4’x5". 


CENTRIFUGALS 


1—AT&M 42” Suspended, 347 SS. 
1—Bird 40” Suspended, rubber. 
3—Tolhurst 40”, 32” Suspended, steel. 
1—AT&M 36” rubber covered. 
1—Fletcher 30” Suspended, steel. 
1—Tolhurst 26” Suspended, steel. 
2—-Sharples PN Super-D-Canters. SS. 
2—Bird 18x28” Continuous 310 SS. 
2—Sharples C-27, C-20 stainless steel 
Super-D-Hydrators. 
2—Sharples #16P Monel and SS. 
Super Centrifuges. 


SPECIALS 


1—7’'x25’6” Bubble Cap Tower 
347 S.S. 

3—10'6’’x40’, lined 
Tanks 25,000 gals. each. 

1—DeLaval AC-VO “Nozzle- 
Matic” 304 S.S. Continuous 


rubber 


Centrifuge. 
1—3000 gal. NEW, 304 SS. 
Reactor. 
1—350 sq. ft., 304 S.S. Heat 
6—600 HF I.R. Gas Engine 
driven Compressors. 
3—2400 sq. ft. Admiralty Heat 
Exchangers. 
30—Atmos. Heat Exchangers 
304 S.S., 715, 477, 358, 
108 sq. ft. 


5—Atmos. Heat Exchangers, 

Admiralty 715, 477 sq. ft. 

Large Quantity 1x20’, 304 S.S. 
Tubes 14 and 16 ga. 


PULVERIZERS—CRUSHERS 


1—-Devine 5x10’ steel, jacketed Mill. 
1--Raymond 5 Roll High Side Mill. 
4—Hardinge Mills 4%2xl6", 5’x22”, 
5x36", 6'x22", 10'x48”. 
4——Patterson 6’x8’, 5’x6’, 3’x4' brick- 
lined Pebble Mills. 
1—Patterson 6’x8’ porcelain (Berylite) 
Pebble Mill, 50 HP. NEW. 
3—National 10x20", 6”x12” Mills. 
3—Gayco Air Separators 12’, 8’, 18”. 
6—Mikro Pulverizers #4TH, #3TH. 
# 2TH, #2DH. 


| | 
| | 
i | 
| | 
| | 
| | 
| | 
l | 
| | 
| | 
| | 
Exchange ~. | 

| 
| | 
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MIXERS 
2—Baker Perkins 100, 50 gal. Sigma 
Blades, jacketed. 


5—Sprout Waldron §.S. jacketed Pow- 
der Mixers, 67, 27 and 10 cu. it. 


1—Struther Wells 6'x9’ S.S. jacketed. 
2—Baker Perkins 2 gal., stainless steel: 
1—Robinson 4000# steel powder. 
6—Rodgers 400 to 3000# powder. 
3—Simpson Intensive Mixers #0. 
8—NEW Portable Agitators % to 5 HP. 
4—Day, Ross 8 and 50 gallon. Pony. 


TOWERS—REACTORS— 
CONDENSERS & TANKS 


1—Buflovsk 800 gal. 347 SS Clad. 
jacketed, agitated Reactor. 


1—Buflovak double effect. Vertical SS 
Evaporator, 900 sq. ft. 

7—Towers 6’x58’ Chrome Lined. 6’x65", 
6x27’, 5'x27', 42x49", 3°x53’, 
30°x38". 


4—Foster-Wheeler Karbate Heat Ex- 
changers 188 sq. ft. 


12—Heat Exchangers 50 to 1350 sq. ft. 
8.8. & Admiralty. 
5—Buflovak Condensers 20 to 90 sq. ft. 
1—1400 gal. Aluminum Tank. 


MISCELLANEOUS 


10—Nash Vacuum Pumps T1812. TS8, 
H8, H7, L3 MDS571, #4, #2. 
5—Stokes Vacuum Pumps 10 to 50 cfm. 
14—Olivite, Duriron stainless steel] Cen- 
trifugal Pumps 1” to 6”. 
10—Centrifugal Pumps 60 gqm to 2000 


gpm, motor driven. 
2—Stokes DD2, D3 Tablet Machines. 


1—Kux Rotary Tablet Press 15-25. 
2—Cumberland #0 Rotary Cutters. 





| IF YOU DON’T SEE IT LISTED—ASK FOR IT—WE HAVE IT l 





TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Locust 1351 





wire or phone 


CHEMICAL ENGINEERING—June 1955 


s for complete information 


EQUIPMENT COMPANY 
2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 + Cable: Bristen, N. ¥, 


Send us 


your surplus 





equipment 
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Late-Type REBUILT EQUIPMENT UiQ 


At Bargain Prices - Immediate Deliveries 


MIXERS 

650 to 850 gal. Jacketed Mixing Tanks. 

Day 35 to 75 gal. S. J. Imperial D, A. 
Mixers. 

Day 650 gal. Jumbo S. J. Mixer. 

Koven 2000 gal. Spiral Jacketed Mixer. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and witho-it 
Jackets, Singie, Double Arm Agitators. 

Boker Perkins, Day, Readco Heavy Duty, 
¥2 to 160 gals., Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 

Gemco 56 cu. ft. Double Cone Blender. 

J. H. Day 50 gal. Imperial S. S. Jacketed 
Double Arm Mixer. 


Day, Robinson, 15 to 10,000 Ibs., Dry Pow- 
der Mixers. 


LABELERS 
Resina LC, Capem, Elgin Cappers. 
Burt, Knapp Wraparound Labelers, to gal. 


OVER 5,000 MACHINES IN 


Pony M, MX, ML, World, Ermold, Pneu- 
matic Semi Automatic and Automatic 
Labelers. 

FILLERS 


Pfaudler-King C9, Horix S. S. Rotary 
Fillers. 


S. & S. G1, HG88 Duplex Fillers. 


MRM Semi Automatic Stainless Steel Vac- 
uum Fillers. 


Carter B1 Vacuum Powder Filler. 

Triangle Elec-Tri-Pak G2C, A3A, Fillers. 

Elgin 5-Head and Hope 1 and 6-Head 
Stainless Steel Piston Fillers. 

PACKAGING MACHINES 

Standard Knapp 429 Carton Sealers. 

Pneumatic Scale Cartoning Line. 

Miller, Hayssen, Package Machinery, 
Oliver, Transwrap Wrappers. 


STOCK—INSPECTION INVITED 





Complete Details and Quotations Available on Request 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street New York 12,N. Y. 





Machinery a ; 
Established 1912 


TABLET MACHINES 


Colton 2, 3 RP Rotary Tablet Machines. 
Colton #5 Punch Tablet Machine. 


GRINDING MILLS—SIFTERS 


Mikro 4TH, 3W, 2TH, 1SH and Bantam 


Pulverizers: Schutz O'Neill Mills. 


Eppenbach V9 Aloxite Grinding Mill. 
Rotex, Robinson, Tyler Hummer, Great 


Western, Gayco, Raymond Sifters. 
MISCELLANEOUS 


Oliver, Sweetiand #2, Sparkler, Sperry, 


Shriver, Alsop Filters. 
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2—Buflovak Sectto. bay - Dryers, 32”x90”. 

i—Staintess Tank #430 Chrome vert. 7’x10 deep. 
oo Kettler Staines, Apne Aluminum. 

Mixer acketed ma Blade. 
Rab bins Vibrex axe. viteutiaes Bade oo ngle = 
—Copper Evaporator, steam jacketed, 9°1"x3'9" 

6b—Now Pressure Cookers, — & Berx28 
150—Pumps—steam and electri 

i—New Glass Nash Centrifugal Pump, 160 gpm 

i—Buflovak Jacketed impregnating ank 42x52”. 

i—4x8 Sturtevant Jaw Crusher. 

i—Ribbon type Mixer steam 

i—Harding Conical Ball Mill, 6x22”. 

i—Abbe Ball Mill, 140 gal., ts lined. 

#316 Stainless Steel Tanks, new 100, 200 & 360 gal. 

2—Nash Air Compressors, Type AL-623. 

i—Manton Gaulin § 125 gph. 

2—I1&R Vacuum Pumps, 5 H 60’ x 
. 4—New Heat Exchangers, 12” ‘aia. it’ Ig., 43 steel 

tubes, 2 UO 


H. LOEB & SON 








NEW AND GOOD - AS - NEW EQUIPMENT 


i—Kennedy-Van Saun Rotary Dryer, 4’x40’. 

Sovenpert Rotary Steam Tube Mya 6’ = a 

Readco Mixers. 

als. cap., jacketed. 

Abbe Pebble & Tube Mill, 5’ x22’ “Buhrstone Lined. 
{—Patterson Ball Mill, porcelain lined, 17°x27’. 
i—Patterson Ball Mill, 42x36. jacketed. 

3—Dopp Ketties with agitators 600 gal. 

45—Stee! Tanks from | 100,000 gals. 





LANCASTER AVE., 
ADELPHIA 31, PA, 





SAVINGS IN NEW AND USED 


PROCESS EQUIPMENT 


For Laboratory and Production 
HIGH SPEED STONE MILLS 


PEBBLE MILLS; Large Selection 
COLLOID AND ROLLER MILLS, AGITATORS 
MIXERS, CRUSHERS, FILTERS, STRAINERS 
CENTRIFUGES, PUMPS, TANKS, KETTLES 
HOISTS, EX. PR. LIGHTS AND GENERAL 
PAINT FACTORY SUPPLIES OF ALL TYPES 
SPOT LOTS OF RAW MATERIALS 


TO BUY OR SELL— TRY 
GENERAL TRADERS, Inc. 


2627 Grand Ave. Chicago 12, II. 
PH: ARmitage 6-8050 











PEBBLE MILLS—Jar Mill 14 gal. 30 x 42 (44 
‘— 6 x 4 all w/porcelain linings, 


AUTOCLAVES—Stainless/one gallon—!000 PSi 
internal—Jacket/agitator 

MIXERS—Lancaster EAG3, —_e and 600# Rib- 
bon (New), 11002 with motors 

BALL MILLS—24 x 30 S/S W/dust covers—30 x 
30 steel/motors 

NASH HYTOR PUMPS—M D673/MD623/H-7/1253 

reapers een F 44 w/apeten rectifier— 
Jeffrey 3 MC Morse Apron 

FORK LIFT—7500% moeeotbes | » le 
matics 

ROTARY DRYER—3 x 32—4 x 26 (indirect) 5'2 x 
40 (direct heat 


HARDINGE MILLS—24” x 8°—6’ x 22”—6’ x 36” 
air swept w/loop classifie-—7’ x 22”—7’ x 36” 

COMPRESSORS—4 CFM Kell » on. Worth- 
ington, 30 CFM ~ gy _— Gard- 
ner w/auto controls & recei 

cayenens—it x 26 tes x 18-29 x 16— 
42 x 16 Roll 

EXuAUSTERS—Hee. Spetest size 116/Design 7 

—also American . Clarage various 

peure-< * wittey me Olivite 2” rubber, Worth- 

ington 3” S, 


LAWLER COMPANY 
Durham Avenue N. J. 
Metuchen —s 





- JUNE SPECIALS 


| Pfaudler 1000 gal. Glass Reactor, NEW 


| Y 

| Oliver Filter ro “aaa Resistant 
24 cu. ft. S/S Spiral Mixer, 

| Hersey 4’x30’ S/S Rotary Dryer 


| Link Belt S/S Rotary Dryer, 5‘ x 20’ 





NEW—Steel & S/S Mixers, Kettles & 
Tar.«s, Fabricated To Your Specifica- 
tions. Engineering Advice Available. 











WE BUY COMPLETE PLANTS OR rie 
UNITS. WHAT HAVE YOU FOR SALE 


TRADE? 
YOU CAN BANK ON 


EQUIPMENT 
CLEARING HOUSE, INC. 
111 33rd Street, Brooklyn, N. Y. 


| Gen. American 42’’x120” twin Drum Dryer 





SOuth 8-445 1—4452—8782 

















DEPENDABLE PROCESS on 


All items In Stock . for Your 
Inspection And Sainidlane ag BR 


ketties up to 1000 gal. 
ds. 


Fired, 100" lone, 
ywnad I ia te T & Closer. mal 
8. S. Tanks 50 to 10,000 gal. Pasitation avail. 

¥ Gas Fired. 





and Schwartz 84 tray and 5, 40 trays. 
Portable Electric Mixers 1/3 ate one 
Tablet Presses single & rotary. 
we our and CALL, WIRE, 
WRITE 


Comaicte Plants 
or Single items 


SOVASLIENEO om hag 


1051-S8 WEST 35™ STREET 
CHICAGO 9, ILLINOIS 
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LIQUIDATING 
FROM CLOSED PLANTS 





JUST PURCHASED 
Quadruple Effect Evaporator—total 
6775 sq. ft., Vertical, long tubes. 
Built 1946 by Goslin-Birmingham. 











1—Traylor Rotary Kiln 10’6” dia. x 105’ 
long, welded shell %” 

1-—-Penn. Ring Type Granulator, Trojan 
K3-24, 40 HP 

1—Allis Chalmers 6’ dia. x 16’ long 
steel lined continuous Ball Mill 


3—Patterson & Abbe 4'6” dia. x 12’ 
long Continuous Pebble Mills 


2—Charlotte Colloid Mills, model #50, 
75 HP motor 


1—Bird solid bowl Centrifuge 36” x 50” 


3—Muffle Furnace chrome nickle alloy 
tubes 24" x 8’6” long 


3—Rotoclone Type W, size 20, Exhaust- 
ers and Dust Collectors 


1—Nash H-4 Hytor Compressor with 20 
HP motor, Bronze 


1—Ing. Rand type 20 Air Compressor, 
30 HP 


1—Cleaver Brooks Package Boiler, 350 
HP, 125# W.P. 


1—Coppus 75 HP Turbine Drive 


ACETIC ANHYDRIDE 
FACILITIES 
(Built in 1946-47) 


1—Lummus Co. Acetone Cracking Heater 
Has 3000 ft. T347 St. st. tubing lined 
with copper. 


4—Copper Bubble Cap Distillation and 
Absorption Columns: 
(1) 66" dia. x 27 plates 
(1) 48” dia. x 40 plates 
(1) 60°-48" dia. x 27 plates 
(1) 48-30" dia. x 44 plates 


22—Ross and Patterson Shell and Tube 
Condensers and Heat Exchangers, 
pressure units, from 69 sq. ft. to 1320 
sq. ft. sizes copper tubes. 
2—Type 316 Stainless Steel Tanks, 
5/16" thick, dished heads, heat 
treated and water quenched: 
(1) 4200 gal. 6’ dia. x 20’ long 
(1) 1000 gal. 4’ dia. x 10’ long 
25—Taber and Ing-Rand Bronze Centrifu- 
gal Pumps, with motors. 


Equipment 
Bought & Sold 


Plants 
Liquidated 


aa 


- - 





1—Blaw Knox 15 gal. Pilot Plant 
or Resin Kettle, T347 St. St. 
Agit. & Jktd. 150# pr. 


2—Blaw Knox % gal. St. St. 
Autoclaves, 2000# pr., Agit. 

1—2600 gal. T347 St. St. Jktd. 
Vacuum Tank 


1—Fitzpatrick Model F, Com- 
minuting Mach., 25 HP 


1—Conkey Triple Effect Evapo- 
rator, Herculoy, total 1900 
sq. ft. Unused. 


1—500 gal. St. St. Evaporator, 
145 sq. ft. heating coil. 


15—Distillation, Solvent Recov- 


SEARCHLIGHT SECTION 
UT 


IN STOCK 


1—Stokes 3’ dia. x 15’ L Jack- 
eted Rotary Vacuum Dryer 

1—8800 gal. vacuum or Pres- 
sure Cooker with agitator 
and Vacuum pump, ASME 
85+ 

5—Atm. Double Drum Dryers, 
22” x 36", 24” =x 60", 42" x 
120” 

5—Shriver 30” x 30” C.I. Filter 
Presses, open del 28 to 50ch. 

1—Sperry 15” aluminum P & F 
Filter, 29 ch. 

2—W & P 100 gal. Sigma Blade 
Jktd. Mixer 

2—Pebble. Mills 6’ D x 8’ L. 


ery and Absorption Col- 20-Aluminum Tanks — 500 to 


lumns — 8" to 72” dia — 
Aluminum, Copper, Steel, 


Stainless Steel 


3000 gal. 
9—Copper Tanks, 1723 to 2800 
gal. 


1—Sharples 16P St. St. Centri- 30—Agitator Drives 3 to 40 HP 


fuge, pressure-tite. Unused. 


1—A.T.&M. 48” Susp. Centrifu- 
gal, Perf., St. St. Fume Tight 


5—1200 sq. ft. Steel Shell & 
Tube Heat Exchangers—Un- 
used 








HQ. FOR STAINLESS 
STEEL EQUIPMENT 


USED EQUIPMENT IN STOCK 


40—S.S. Storage Tanks from 30 gal. to 10,500 gal. sizes. 
15—S.S. Pressure or Vacuum Tanks from 9 to 2600 gal. 
15—-S.S. Shell & Tube and coil type Condensers and Heat Ex- 
changers from 14 to 785 sq. ft. 
— 40—S.S. Jktd. open top Kettles from 40 gal. to 500 gal. 
5—S.S. Jktd. agit. closed Reaction Kettles, 15, 50, 100, 


450, 500 gal. sizes. 


7—S.S. Side Ent. Agitators 10 HP to 25 HP. 


CONVERTING OR CHANGING EXISTING EQUIPMENT— 
(Your own equipment or our stock)—Can be done in our own 
shops utilizing good used or surplus new materials. 


FABRICATION—(IN OUR OWN SHOP)—Heliarc welding. 
Water-quenched stabilized welds. Large stock of type 304 
and type 316 sheets and prefabricated tank sections and 
heads carried in stock assuring quick delivery of tanks. 











Phone 
ST evenson 4-7210 


Cable—PERI 


1413 N. 6TH ST. PHILADELPHIA 22, PA. 


CuemicaL Encincertnc—June 1955 


CUUQQUGGURQEUGLEREADOQUGORUQEQGUUGROUUEOCUCCREOCRG ECD R EU SCOR SER EGEREOR COCR TCRROCRUTURQEER EOE UOEROGUG DORR DOU DOREOCOUDEODGORDEOODERDSANDOUOGUDOONUOUGRRGGONGGENOOT= 


461 





coessuemienihel SECTION 


| ested ae Service and Quality 


%, ho. : .. TEFC. 
ehtnin up RPM., TE c. : 
htnin D- ; 
p. motors LOE a 
D 21 with § 


: Eas that gives you every 


Tothurst 18” suspended, st. steel. 
RYERS 


pr ame ae 9°42 x 42" shelves A D V A N I A G E 


* x 24° Hardinge direct a 
chetves, Make Loeb your headquerters for the 
equipment value that counts in the long 
run of service. Our prime interest is a 


we nye by ~ Le fully satisfied customer, not only because 
FILTERS of the time and money saved, but in 
Oliver 24% x 1’, iron and steel. equipment performance. We'll cooperate 
gee AL eaacuum coe. with you all the way. If you don’t see the 
— 5 x 14" iron and weed. equipment you need listed, tell us what 
Her, Presses: cast iron, alum., wood, from you require. 
7—Internal Pressure—Alsop, Sparkler. We are always interested in purchasing 
KETTLES your surplus equipment for cash. Send us 
i—Devine 1500 gal. jack., agit. your listings. 


15—St. Steel jacketed, 20 to too gal. 
4—St. steel agitated Cookers 























| TELEPHO NE | 
SEELEY 8-1431 


MILLS & PULVERIZERS 


Pebble: Abbe porc. lined, ate gal. 
Homoloid: Fitzpatrick rie » 3 hp. 


Pulverizer: Micro 2DH, tt (New). 
PP renentncnh Micro 2TH, 


pots ag 


Ham : Gum OO h 

Pebble: ¢ Hardinge buhr. lined, Hg "x 36”. 
imp: Raymond #40, 50 hp. 

Colloid: Charlotte 10, st. st., 3 hp. 


3” s. st., ie hp. 


Colloid : Premier U-3, 744 


i—Raymond #1, 40 hp. 

i—Mitts & Merrill #14 Shredder. 
i—Charlotte colloid, s.s., 20 hp. 
i—Sprout-Waldron 30” attrition. 


MIXERS 
Baker-Perkins 100 gal. jacketed. 


Double arm sigma blade 5-100 gal. 
single arm sigma blade 30-100 gal. 


8— dl _——— Y 4 4 cu. ft. cap. 


Ross 40 gal. p 
~4 & Tilgner i00- 180, al. lead-color. 
Baker-Perkins 200 gal. Shredder. 
1—Gien 120 qt. vertica 
i—Revolving Drum Blender 6x6’, s.s. 


MISCELLANEOUS 





Tanks: . steel up to — ge. 
3 ro 3-d 


ers: Syntron Vibraflow F-22-new. 


Condensers: Tubular st. sts., 16 sq. ft 
Heat Exchanger: Karbate 16.5 sq. me 
Tubular Heater: CP. st. sts., 65 sa 
Scales: Hopper batch type 50- 2000 1 1 
Dust Collector: panapern ; ny CF 

Se 7 R x 84”, 42 x 4 


otex 
$ Centrifugal, ie and gear, 
large stock. 


818 W. SUPERIOR ST. CHICAGO 22 





SURPLUS 

Proctor & Schwartz Drying Machine 

Beets oingen p. ponpeonl STAINLESS VALVES and FITTINGS 

approximately 50’ centers with oscillating stain- 

less screw feeder. 150% steam pressure. Approxi- Low prices on unused surplus flanged valves, 

mately {1 years old. Replacement cost $75,000.00. flanges and misc. fittings. Types 304, 316, 

rABLANT. MACHINERY” eon 347, 309CB. Stock list on request. 

Edgemont & Togas oe ong ANCHOR SUPPLY CO. 
Nebraska 4.1210 1742 Fourth Ave. So. Seattle 4, Wash. 








COMPLETE BRIQUETTING PLANT 
One complete 6-ton r hour Briquet 
Plant complete with No. 92 eee tr 
mixer, alloy steel roll FP, machine, 
skip hoist, troughing conveyors, and 
bucket elevator. All equipment includes 
drives, motors, and starting equipment, 
condition 

FS-5944, Chemical Daten 

330 W. 42 St., New York 36, N. Y. 





) 





BIG SAVINGS IN GUARANTEED EQUIPMENT 


DRYERS & KILN Hammer Mills & Pulverizers 3 to 50 H.P. 
Devine #12 Vac. Shelf Dryer 40° _— Shelves. i—Schutz-O’Neil 20’ Pulverizers. Also +1. 
a 2x va Rotary Vac. Dryer. Williams #3 & 2xx Hammer Mills. 
Gen or 2’ x * Continuous Rotary Vac Filter. i—Robinson 18” x 
ibe mht ‘Nall 4’ x 9’ Atmos. Drum Dryers. ee an 4 Roll Ww 
a on Or a Kawe > x a oA ct stoel Roller ills. 
a can UGALS 6. & CENTRIFUGES Bal & Jew 18x30". 4 Roll Granite | Stone, mille. 

othu u ed ew! otary Cu 

8—Centrifugals | 1230", “0% ’ Ge" stent Ge Copper, 2—U. S. & Premier 12 H.P. Colloid Mills. 
&—Sharples Eontrituges $30 ‘Staintess, Also #6. L ter 6’ dia. Vert 
3—De Laval Muitipie Clarifiers #200, 300 & 301. Baker Perki - . 








FILTERS 
i—Vallez 41 Stainless Covered Leaf Filter, m. type 49. 
sane ES, & Shriver 12” to 36 sq., iron & w 
d & Oliver Rotary Vac. Fitters 


KETTLES & Lng 
D ~y\ St ~ i oe it 30" & 3° di 
evine pr n 
Devine 1000 gal. cl pom hy ~ 
300 gal. i oe faek, Steel Kettle, 
25000 gals. 
250 al. Lead-Lined Kettle, © MISC, & SPECIAL 
2—500 = Glass Lined Tanks. Anderson & French Oil Exp: 
50—St ~ hy Alum., Conper, Glass & Lend Lined Gould 75 HP Centrifugal on 250 PSI. 
Kettles & Tanks. Also new Staintes Pneumatic pants a < Capper M.D. 























i—Marco 
PULVERIZERS & pAnLLS 2—Samoo Jr. § spt. Vac. Bottle Fillers. 
2—Mikro Pulverizers +2 24TH comiag Machines powder, paste & liquid 
Rotary & Single Punch Tablet —-* "Va" to 4”. 
i—Howe Mogul Barrel & Bag Pac’ 
2—Worthin ton 12” x 12” x “fon Vac. “Pumps. 
6—Devine Stokes & Buffalo Vac. Pum mee. 
#00 Pulverizer 30 H.P. Compt ete. pene mereeey & for Toilet, Laundry, Chip. Liquod. 
= 0000 Reymned Mills. Plastic Mills & Calenders. 
Sturtevant 20. 18” Hinged Hammer Mill. Plastic r uuber ber Hydr. Presses, “Extruders & In- 
effrey 18” x 18” Single Roll — er. jection Molding Equipment, Banbury Mixers. 
Buchanan 5° x 12” Jaw Crusher. Soller & Screw Conveyors, Portable Elevators. 


NEW es | STAINLESS & CARBON STEEL, BUILT TO YOUR SPECIFICATIONS 
WE Y YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


107 - 8th St. Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip 














FOR SALE 


W&4P 100 GAL WC MIXERS 

B&P LAB 2% gal MIXERS new 

ROBINSON 1500# S/S RIBBON MIXER 

LIGHTNIN 3HP PORT AGIT new 

SPARELER S/S FILTER 33D17 

PATTERSON 5x6 JACKETED STEEL 
BALL MILL 

PATTERSON 4x5 BUHRSTONE PEBBLE 
MILLS 


BUFLOVAK DOUBLE DRUM DRYER 
32” x 52” 
MIKRO 2DH TANDEM PULVERIZERS 
MIERO 3TH PULVERIZER 
SPERRY 12” P&F NICKEL FILTER PRESS 
OTHER P&F and recessed plate FILTER 
PRESSES in stock 
100 S/S KETTLES from 2% to 125 Gal 
S/S OR PLAIN STEEL TANES IN STOCK 


We buy ene item to complete plant—additional 
equipment in steck. 


Send Us Your Inquiries 


AARON Equipment Company 


1347 Se. Ashiond Ave, Chicago 8, Iilinols 


PHOMNE: CHetapecke 3-5300 
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0 BE SD 2 CY CB AR ED AD AD EBD HE SA 


LOOK HERE 


4—S/S Merco ©<. Connie oy Separa- 


tors, ea. with C motors & 
controls. 


— er Rotary Dryers, 5x26’ and 
“ao -16 Link Belt S/S Roto-Louvre 
2—3’ 3x50" B Bonnot D. H. Rotary Dryers & 


3—6'6"'x50° D. H. Rot. Dryers 

3—#12 Sweetland — 48 bronze 
Monel covered Ivs. 3” c 

1—50 gal. Stainless 347, Caiandria Still, 
Agitated, with Condens 

—50 gal. Stainless 347, Agitated Tank, 
Motor Driven. 

1—Sharples #C27 Super Dehydrator, S.S. 

oe 18"x18" iron recessed Filter 


18 
3450 gal. sar Steam ag Kettles. 
1—Buflovak "x40" Flaker, 
chrome PE... S/S — 
1—Oliver teers Acid Filter, —.. 
He 8.3. ve Pans, 3’, 5‘, 6’. 
3—6’x50 L’ville Rot. Tube Dryers 
ae size 30 Plt jacketed 75 gal., 
Sigma Blades. 





1—2TH, Mikro Pulverizer. 
4—Buflovac R. Dbl. Drum Dryers 
24x36", 2"x90", 42’’x120". 


$—Horiz. eed Mixers, 4000 Ilb., 


Only a Partial Listing 





WANTED 
Your Surplus Machinery 
Or Plants 
[} Send LIST Today 











Our 38th Year 


CONSOLIDATED 
PRODUCTS 
COMPANY, INC. 


154 OBSERVER HIGHWAY 
HOBOKEN, N. J. Tel: HOboken 3-4425 
N. Y. Tel: BArclay 7-0600 


2 Rieti Re Re Ne Nie AD Bie Re De SEn 





SEARCHLIGHT SECTION 











STEEL STORAGE TANKS 


000 & Gal. ' In. Horiz. 
BALL, ROB “ ee ILLS 
lexaer Senter 8’x22”, 2", onan San 


6'x7’, be om 6x9, 6x10’, 7'x5’, 7’x6, 7x7, 


pee: 6 ROTARY, oy nly KILNS 
'* - a , 14 , 
pais Pn Fp he 8’xi25’, GS ni2s, sues 
676, 1302, 1578’, Ase are tne ol 
Choo Pneu 3300/40 E lectric a ee 
CRANES e TOCOMOTIVES 
12—125, 100, 80, 65, 44 & 10 Ton G. E. Diesel 


Elec. Locomotives. 

25 TON AMER. DIESEL LOCO. CRANE. 
AMMER 
24 x36 Jeffrey B2 HS ary eae A A. 75 HP 
3P 60C 440 v ‘or 

Jettrey 42 x 36, 96 %.28 & 30 x 30. 
5 Un nivers x 30, 36 x 26 & 24 x 18. 
STANHOPE, “66 E. 42nd St., N. Y. 17, N. Y. 











For Sale For Sale 


i—Eppenbach Stainless Steel Homo al complete 
with '2 HP Explosion-Proof 
Motor Driven. 


weyers. 
5—Pony Mixers, 8 and gal 4 

High jae Roller ‘Mills 9°x24” to 16”x40”. 
‘I—J. Day 40-Gallion Pony Mixer. 
\—Seosohes’ Colloid Mill, ‘Model ‘av-8-1. 


SPECIALIZING IN REBUILT MACHINERY 
WE BUY SURPLUS EQUIPMENT AND 
COMPLETE PLANTS 
Irving Barcan Company 
249 ORIENT AVENUE 


JERSEY CITY 5, NEW JERSEY 
Phone—DElaware 2-6695-6 











5 Ways to SAVE 
with @cKe 
EQUIPMENT 


/ Rebuilt equipment usually sells for about 
V MONEY wate the maker's NEW price. 


/ FMC Rebuilt equipment can be shipped and 
\ TIM on it’s way to you in a few hours. 


Nearl of these units has 
V TESTING ec - Mra Mingons te operation. 


T tput quickly 
PRODUCTION os couse a @ good 
re-built machine to your line. 


One thi DON’T pay for 

ENGINEERING is the original: engineering and 
designing put into the machine 
when fabricated. 


TYPICAL ITEMS FROM OUR INVENTORY 


Pfaudiler Glass Lined Jacketed R ; 150 gal., 400 gal., 1000 . 
Pfaudler Stainless Jacketed A: itoted Reactors; 50 gal. ‘and 75 Ga 

755 Gal. Stainiess Vacuum Still, 4'6“x6’ with Coils and Alum. Column 18x15’. 

Lancaster Stainless Lined Rotary Reactor; 300 PSI; Int. 50x17’. 

eee - dies Stainless Vacuum Pans; 5’x12’8” with Calandria 630 sq. ft. surface; 200 


PS! 

Zaremba INCONEL Double effect Evaporator; 60x17’ and 84'’x15'6”. 
Swenson Quadruple Effect eee Long Tube Vert. Film Type. 
— Type 316 S.S. 30 cu. ft. Ribbon Mixer. 

H. Day Jacketed Double Ribbon Blender; Size 30x78"x34” with 10 HP motor. 
Fatbelens Stainless Conical Tumbling Mixer; 64 cu. ft. with 7} 3 HP XPL motor. 
Readco 210 gal. Jacketed Heavy Duty Double Ribbon Mixer, 30x68". 

Sprout Me meg Stainless Ribbon Mixer; Continuous Cylinder; 28x12’. 
W. & P. Type Heavy Duty Double Arm Jcktd. Mixer; 100 gal. ane 
Baker Perkins 200 gal. et Double Arm Mixer; size 17; BB/V1 
Baker Perkins 300 Arm Sigma Blade Mixer; Size 18 DIM with 30 HP motor. 
Stainless Tumbling Barrel Manet, 5‘x5’; baffled interior; 3 HP. 
Simpson Intensive Muller Type Mixer, ‘Model ‘0’ 3 36x15"; Jacketed. 
Stainless Steel Bubble C lumn; 16 sec.; 8 rad com plete. 
Aluminum Column; Bubble sz 66 plates; “27 "dia. ‘y 36’ high. 
Dopp Cast Iron Jacketed and itated Kettles; 6 7; 61x68”. 
Bethlehem Cast Iron Selehonetens 79x74 Ay i ae stig in Jacket. 
Orville Simpson Rotex Sifters; 30” x60"; 4; 40°'x120”. 
Robinson Unique Gyro Sifters; 20x69"; 20x86", 40x60". 
Robinson Triple Deck Gyro Sifters; 30°x96”, motorized. 
—— Stainless Steel elfterss 21x67"; 31x77" and 21x10’, gengiete. 
A. 0. Smith; Stainless Lined Pressure "Tanks; 135 PSI; 10’x30’ 
Horizontal Lithcote lined Yank; 3500 gal. 1. 6x17 
Oliver pone Be wre Vacuum Filter; Pan } “Dia.; $ inl Contacts, plete with 


Drive and Discharge Mechanism. 
Baker Perkins 3CS Slurry Feeder; Screw T: AB 30 316 aaa Motorized. 
Shriver & Sperry Aluminum Filter Presses; 2”, 18” 
Shriver & Sperry Stainless Filter Presses; ia” cn 
2 Enzinger Pressure Filters; 15 leaves in li nd 1 360 sq ft each. 
Sparkler S.S. Filter 14 with Scavenger. 
Sparkler S.S. Filter Model 18 D 6. 
Sweetiand No. 5 S.S. Lined Fiiter with 30 leaves on 2” Centers. 
Sweetiand No. 12 Filter having 32 leaves on 412” Centers. 
Feinc S.S. Drum Filter 5‘x4’ with string discharge, drive, reduction unit, motor. 
Woy yr ray srt yd Le —damg: chromed and tinned contacts; 71/2 HP. 
A.T.&M. 30” S.S. Suspended Ce fuge, plo Ww ao, 20 HP 
A.T.&M. 32" Stainless Suapended ey al; 30/1 P. 
Sharples Super-D-Hydrators; Models C20 and ‘C2 og Steinless. 
Sharples Super-D-Canter Type 316 a B a PN 14. 
DeLaval Nozzle Ejector Stainless Centri or Yeast Separator. 
De Laval Centrifugals; Models 44-11 a ype 94-11; industrial AA-OO 5 HP. XPL. 
Bird 36x50” Centrifugal Filter; Rubber Cov. & S.S.; 40 HP. 
Bird 18x23” Continuous Steel Centrifuge with solid genieai bowl. 
Bird 40x60” Continuous Stainless Steel Conteiuge, 5 
ae Stainless Clad Vac. Filter-D oi a Pot —_—_— 
Ross Stainless Stee! Heat cane #t. surface area. 
American Ring Roll Pulverizer with 50 HP 3 60/220-440 Vv motor. 
Mikro Pulverizers; Models Bantam 2S! an 2SCB and 4 F. 
Reymond Imp Mills; M Models 7 with accessories. 
international type X24 Pebble Mill Aer oe with 50 HP gearmotor. 
Patterson Buhrstone Lined Pebble Mills; 5’ x8"; 6‘x6‘ and 6’x8’. 
Hardinge Conical Ball Mill, 10’ diameter x 48” face. 
Stokes Rotary Jacketed Vacuum Dryer; 30x10’, complete. 
Devine Vacuum Shelf Dryer No. J2; shelves 40x42”. 
Squier Stainless Clad Rotary Atmospheric Dryer; 30x20’. 
Bagley & Sewell Double Drum Dryer; 28’x60” with Accessories. 
C.E. Two Stage 5.S. Flash Drying eee 1000 Ibs. evap. per hou 
Raymond Flash Drying System including No. 47 Imp Mili, "Dust Collector, Cyclones, 
Gas Fired Indirect Heater, and accessories. 
Louisville Steam Tube Dryer; 54''x40' with Cooler 38x20’. 
Rotary Jacketed Vacuum Dryer; 52'x102”; Dust Collector & access. 


Send for LATEST BULLETIN for Complete STOCK LIST 
FRED R. FIRSTENBERG, Pres. 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES Phone: STerling 8-4672 









< 


THERE CAN BE 
ONLY 1 FIRST 


< 
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SEARCHLIGHT SECTION 





r 
New and Rebuilt 


FANS - - BLOWERS 
EXHAUSTERS 


FULLY GUARANTEED 


ROTARY 
POSITIVE BLOWERS 





CENTRIFUGAL FANS 


WM. W. MEYER & SONS, 
ELMWOOD AVE., 
Chicago Telephone 


8243 


G@aliaelels mel iollas) 





FOR BEST BUYS 





Autoclave—200# Pressure. 
1—Davis Inconel Heat Exch. 195 Sq. Ft. 
8—Devine Surface Condensers-Receivers 
100 to 175 Sq. Ft. 
1—Carrier 8 Truck Dryer—Glass En. Trays. 
7—Devine Double Dr. Vac. Shelf Dryers. 
1—4x$ Double Drum Atmos. Dryer. 
8—12” to 42” C.l. Filter Presses. 
2—Sweetland #10 & #12 Filters. 
1—Pf. 100 Gal. G.L. Reactor. 


ers. 
3—Rotex Screens 20 x 48 to 40” x 120”. 
a Steel Tanks 2100 & 4000 Gals. 
1—Buflovak Double 
Stainless Steel. 


Send for Bulletin A-34 
with complete listings. 


Effect Evaporator, 


We buy your surplus 


MACHINERY & EQUIPMENT Corp 


Harry Peariman, Pres. — Bill Wolf, Vice-Pres. 


2—Jack. Kettles Glass Lined 750 and 100 
Gals. 


I1—Blaw-Knox 110 Gal. Jacketed Agitated 


H 


4—W & P 100 and 200 Gal. Double Arm 


3 
» 


poems 


JUNE SPECIALS 


% 32x32, RCGH, Roots-Connersville Gas, 


Pump 14, cfm @ 7%2#—New in 


1950 
% 4—#12 Type D Rotoclone Dust Col- 
lectors 


*% 3—MIH-60 Industrial Gas Heat Fans 


% 50 2EH Buffalo Exhausters (New) 


with Ve HP TE Motors 





STEEL PLATE EXHAUSTERS 


TURBO BLOWERS 


INC. 
SKOKIE, ILL 
KEystone’9-8260 


BUY “GUARANTEED RELAYERS” 
Handle more cars better — spend less to 
install & maintain with Foster Relayers. 


“Open-stock” shipments, all sections 124 
thru 175# Switch Materials, Track items. 





Send catalogs [J Rails 
(1) Send Free ‘Track Maintenance’ Book 








IMMEDIATELY AVAILABLE 


CENTRIFUGES—40” Fletcher, SS, Sus- 
pended bottom discharge, 15 HP. 
40” _— steel, Susp., bottom dis- 
charg 
20” Tolhurst, SS, underdriven, perf. 
basket. 
CHURN—B. P. wet, complete. 
COLUMNS—72”x29’8” SS 347, welded, 
21 trays. 
19”x2 33" Karbate #22 packed, NEW. 
5’x23’ Everdur. 
5’x18’ SS 347 lined. 
COMPRESSORS — York 310 ton Freon 
NEW. 
1800 CFM, I.R. PRE-2, 300 HP, 100 PSI. 
327 CFM, LR. Imperial, 60 HP, 100 PSI. 
CONDENSERS—3400 sq. ft. 150 PSI. Steel. 
220 sq. ft. 40 PSI Steel. 
200 sq. ft. SS 316 tubes 200 PSI. 
1800 sq. ft. Everdur tubes. 
100 sq. ft. SS 347, 2 pass shell 40 PSI, 6 
pass tubes 60 PSI. NEW. 
DRYERS—30”x8’ Rotary Vage., Complete. 
5’x15’ Rotary Vac., jkt’d., = nickel clad. 
5’x6’ single drum, atmospheri 
EXTRUDER—Weld. Eng. thes B3AWEZO 
SS screw. 
FILTERS—8’x12’ Feinc, steel, string disch. 
8’x10’ Oliver, steel & wood, agitated. 
Bowser #3 Everdur tank, SS screens. 
Sweetland #5, SS lined, hyd. close. 
KILNS—502-20 & 604-20 Roto Louvres. 
34”x16’6”, 4’x20’, 4’x42’, 5’x24’, 5’x67’, 
8’x72', 8’x125’, 10’x20". 
MIXERS—#1 Simpson, Style B. 
67, 27 & 10 cu. ft. SS, Jkt’d. spiral & 
paddle. 
300 gal. B.P. 18-DIM, SS dbl. arm. 
100 gal. B.P., jkt’d., double arm tilt. 
50 gal. W&P Size 14BB, double sigma, tilt. 
TANKS—Storage & Pressure, 200 gal. to 
25,000 bbl. 
(4) NEW 30,000 gal. 200 PSI. 


HEAT & POWER CO., INC. 


60 East 42 St New York 17, N. Y. 
Murray Hill 7-5280 








(] Track Equipment 




















Used equipment available 
PROMPT SALE 
I—36” oer. Filt 
i—30” I 


x 6 4 Paint Mixer with water cooled 


jacket 
2 Dia. x 6 deep bm Hp Mixer Tanks—cone 
shaped bottom tapered to 12” Dia. outiet. 
FS-6432, Chemical Engineering 
520 No. Michigan Ave., Chicago 11, Il. 











", 8.8. 304 
GE—ATM Suspended, Bteel, "48” com- 
lete with 40 H.P. TEFC motor, 2 s 
YER, a double drum, 32” ‘aia. x 90”, 
Reconditi 
KETTLES, CL Pfaudier, 200, 300, 500, and 00 
gal. complete. 
MIXERS, D. A.—Sigma Blade, Jktd. Steel & 8.8. 


2%; 50, 60, 75, 200 Gallon. 
NICKEL CLAD KETTLE, Jktd. Agit. 750 Gal. 
ASME, 
ae ae 3’ x4’ SS 
PUMP—Schriver dis hragm 2A, 
HEAT EXCHAN ERS . ga sq. a 
8.8., 240-1’ 77 tubes. 

We Buy Surplus | 4. and Complete Plants 
PROCESS PLANTS SERVICE, Inc. 
333 Rohway Avenue El izabeth, N. J. 
Phone: Elizabeth 4-2722 


Carpenter 20 


All items listed subject to prior sale or 
use by Eli Lilly and Company. 


9 Podbielniak, Type 316 S.S. centrifugal, 
multistage, counter-current _fiquid-liquid 
solvent extractors. 1 Serial 
Serial #6070, Engineering data available. 
Original cost 1947—$12, 580 ea. Used 

PRICE $2, 500 ea. 
Buffalo Vac 12” x 18 Drum Drier S.S. 
Blade and Drum. Used. PRICE $1,500 
Devine single door vacuum shelf driers. 6 
shelves, 9’ apart. square feet effective 
pan surface. Drawing av 
ment cost $5,500 ea. tes PRICE $2, 360 ea. 
Dean Brothers Pump 7 x 7 x 10 Duplex 
Double Acting Piston Type Pump. Durable 
S.S. Valve Service. Replacement cost $1,200. 
New. PRICE $600 
3 Polar Stills, 3 Rotameters, 1 Tapered 
Tantalum condensor, Copper condensor 
24 square feet, 1 Tilting Kettle on casters 
200 gallon. 
All items F.O.B. Indianapolis 


ELI LILLY AND COMPANY 


Plant Salvage Department John H. Compton 
740 S. Alabama Street, Indianapolis 6, Indiana 
MElrose 6-2211 

















All Kinds of Oil Refinery and 
Chemical Equipment, also Tanks 
Write — Wire — Phone 
Weinstein Ce., Div. of Surplus & 
Salvage 


og ENC. 
018 West 8th Street Jamestown, New Yert 
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SEARCHLIGHT SECTION 





LEANING OVER 
BACKWARD 


TO GIVE YOU THE MOST 
FOR YOUR MONEY . 


that's the policy behind 


GELB 


OUTSTANDING VALUES 





90 and 400 sq. ft. 
20 shelves (New) 





7—Stainless Steel Condensers 15, 20, 30, 55, 


1—Devine Double Door Vacuum Shelf Dryer, 


1—Ames 40 HP Package Boiler, 100 PSI. - 








AUTOCLAVES—KETTLES 
TANKS 


5—Stainless Steel Jacketed Kettles, 13, 40, 
75 and 80 gals. 

1—Pfaudler 1,000 gal. Glasslined Jacketed 
Reactor, Series R. (New) 

6—Pfaudler 50 gallon glass lined vacuum 
receivers (New). 

1—Nooter steel jacketed vacuum kettle 
750 gallons. 

1—Pfaudler Glass-lined Storage Tank, 
1,000 gallons. 

1—Patterson-Kelly Steel Jacketed Kettle, 
1500 gallons, ASME. 

1—Plate Fabricators 6,000 gallon Jacketed 
Kettle. 

1—Pflaudler 150 gallon Stainless Steel 
Jacketed Kettle with Anchor type agi- 
tator. 

1—Groen Stainless Steel Jacketed Kettle, 
40 gallons, with agitator. 

3—Stainless Steel Jacketed Agitated 
Vacuum Kettles 650 gal. 

12—Koven Stainless Steel Jacketed Vac- 
uum Kettles, 380 Gals. Cap. Each. 

CENTRIFUGALS 

2—Sharples $.S. super pressurite contri- 
fuges. Model 16. 

2—Sharples Type 316 Stainless Steel Cen- 
trifuge, Model D2. 

1—DeLaval Type 316 Stainless Steel 
Multi-Matic Centrifuge. 

1—Fletcher S.S. Suspended Type Centri- 
fuge, 40” Perforated Basket. 

1—A. T. & M. Stainless Steel Susp. Cen- 
trifuges, 48° Imperforated Basket. 


DRYERS—KILNS 


2—Buflovak single door vacuum shelf 
dryers, 20 shelves. 

2—Devine single door vacuum shelf dry- 
ers, 10 shelves. 

1—Devine laboratory vacuum shelf dryer 
with 3 S.S. shelves (New). 

1—3’ x 12’ Stainless Steel Rotary Vacuum 


dryer. : 


THE 

GELB 

GIRL 
June—1955 


1—Steel and Alloy 3’ x 15’ Heresite-lined 
Rotary Vacuum Dryer. 

1...§'akes Rotary Vacuum Dryer, 30” x 8’. 

1—Buflovak 32’ x 90’ Double Drum Dryer 
—Complete. 

1—Allis Chalmers 28” x 60” Double Drum 
Dryer. 


CONDENSERS, HEAT 
EXCHANGERS & COLUMNS 


1—Struthers Wells, Hastelloy “B” Heat 
Exchanger 480 sq. ft. 

12—Struthers Wells S.S. heat exchangers, 
650 sq. ft. each. 

1—Hatfield Stainless Steel Bubble Cap , 
Column, 6’ x 16’6”, 7 trays. 

4—Alco Steel Heat Exchangers, 360 sq. 
ft. each. 

3—Downington Stainless Steel Conden- 
sers, 500 sq. ft. each. 


FILTERS 


1—Shriver C.I. Plate and Frame, 2 eye. 
open delivery Filter Press 42” x 42”, 
54 chambers. 

1—$perry 3-eye. closed delivery, cast iron, 
late and frame Filter Press, 9 ch., 
0” x 30”. 

1—Sperry 42” Filter Press Skeleton with 
hydraulic closing device (New). 

1—Sperry. Wooden Plate and Frame 
Filter Press, 12" x 12” 15 chambers. 


Established 1856 














1—Oliver Rubber Lined Pressure Filter, 
3’ x 6’. (Complete) 


1—Filtration Engineers Type 316 S.S. 
Rotary Vac. Filter, string discharge, 
size 6‘6” x 6’. (New) 


1—Filtration Engineers Type 304 S.S. 
Rotary Vac. Filter, string discharge, 
size 5’ x 3’. (New) 


2—Filtration Engineers Type 304 §S.S. 
Rotory Vac. Filters, string discharge, 
3’ x 3’. (New) 








MIXERS 


1—Banbury Lab. Size Mixer, complete 
with motor. 


1—International S.S. 
Bender, 50 cu. ft. 


Double Ribbon 


4—Lightnin’ Side Entering Mixers, 20 HP, 


explosion-proof 425 RPM. °* 

1—Baker Perkins Steel Double Arm, Sigma 
Blade Mixer, 20 gal. 

1—Day Stainless Steel Double Arm Jack- 
eted Sigma Blade Mixer, 50 gal. 

1—Struthers Wells Northmaster vacuum 
mixer, dispersion blades. 


6—Simpson Intensive Mixers #0 and #1. 


1—Read 10 gallon Stainless Steel Double 
Arm Sigma Blade Jacketed Mixer, 
with vacuum cover. 


———-R.GELB & SONS, in. 


CHEMICAL, 


CHEMICAL ENGINEERING—June 1955 
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RUBBER, OIL, 


_U.z S. HIGHWAY No.22, 


_UNION,N.J. 


PLASTIC and FOOD PROCESSINC MACHINERY 


* MUrdock 6- 4900 

















FOAM'S a FUGITIVE 


from | 

DOW CORNING! 
ANTIFOAM AF 
EMULSION 


Given a chance, a Dow Coming silicone 
defoamer almost always gets its man... 
restores productive capacity previously 
wasted on foam... reduces processing 
time . . . eliminates hazardous boil-overs 
...and at very low cost. For example: 


@ 12 ppm defoam cottonseed oil 

@ 4 ppm defoam fermenting wheat 
@ 4 ppm defoam neoprene latex 
@ 4 ppm defoam paper sizing 

®@ .07 ppm defoam vat dies 


The more easily dispersed Antifoam AF 
Emulsion and its parent product, Anti- 
foam A Compound, are physiologically 
hormless. Effective at low concentra- 
tions against the widest variety of 
foamers, they pay for themselves many 
times over. 


see for yourself... 
mail coupon today for 


free sample 


Dow Corning Corporation 
Midland, Mich., Dept. 2606 | 


Please send me data ond free sample of | 


Dow Corning Antifoam A Compound 
or ([] Dow Corning Antifoam AF Emulsion 





z 
P 
x 
" 





COMPANY. 





ZONE—__STATEZ-____ 




















| TURBO COMPRESSOR FOR OXYGEN PLANT 


Turbo Compressor for Oxygen Plant 


THE extensive fabrication program of our Mechanical 
Engineering Division comprises among others 


COMPRESSORS 
BLOWERS 
GAS CIRCULATORS 
COLUMNS 


STERKRADE AKTIENGESELLSCHAFT @ . 


EXCHANGERS 
PRESSURE VESSELS 
STORAGE TANKS 


GUTEHOFFNUNGSHUTTE 


7 


HEAT 


STERKRADE WORKS @ GERMANY 





REPRESENTATIVES: The Foram Corporation 


76 Beaver Street, NEW YORK 5, 


N. Y. © Telephone: WHitehall 3-3881 























SPRACO 
NOZZLES 


Write for NOZZLE CATALOG to 


SPRAY ENGINEERING CO. 


115 CENTRAL STREET +» SOMERVILLE 45, MASS. 
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INDEX TO CHEMICALS & EQUIPMENT 


Chemicals and materials.................. 468 
Equipment and accessories................ 469 
Processes and services.................-.-. 476 
Flashback: Last month’s new products... ... AT7 
GUIDE TO TECHNICAL LITERATURE 
Chemicals and materials.................. 478 
Construction materials.................... 485 
Electrical equipment..................... 486 
Handling and packing.................... 488 
Heating and cooling..................... 489 
Instruments and controls................. 492 
Mechanical equipment.................... 486 
Pipe, fittings, valves..................... 494 
Process equipment...................... 497 
Pumps, blowers, compressors........:..... 500 
Services and processes.................... 502 
INDEX TO ADVERTISERS 
Alphabetical list of firms in this issue...... 504 
CHECK LIST OF REPRINTS 
Editorial reports now available............ 510 
READER SERVICE POSTCARDS 
Get more information—fast........ Inside Cover 
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Quick way to keep posted. 

Now it’s easy: Just use CE’s 
new directory of products, equip- 
ment and services. It’s a com- 
plete, finger-tip reference to each 
month’s advertised items and new 


product developments. (p. 468) 


yp 


Now—yours for the asking. 

You can now get—free and 
fast—the latest literature on any 
topic in your field. Our compre- 
hensive checklist can help you 
keep your technical files up-to- 


date. (p. 478) 





Who’s offering what today. 

Every month you'll find in- 
dustry’s most progressive firms 
among CE’s ad pages. You can 
use our index of advertisers to 
check up on what they’re offering 


that will help you. (p. 504) 





For more information—fast! 

That’s where Reader Service 
postcards come in. They’re easy 
to use, bring quick results. Try 


one out today. (Inside Cover) 


467 





What It Contains .. . 


Here’s your complete index 
to the chemicals, materials, 
equipment and services ad- 
vertised in this issue, an- 
nounced in the Chemicals & 
Raw Materials and Process 
Equipment News  depart- 
ments, or listed in this issue’s 
Guide to Technical Literature. 


What the Code Means... 


Each item has a code that’s 
the key to its location in this 
issue. The numerals show 
the page where you'll find 
the item mentioned. The 
letters L (left), R (right), T 
(top), B (bottom) locate ad 
positions on the page; the 
letters a, b, c and A, B, C 
identify items on a page or 
in an ad. 


For More information... 


You can get more informa- 
tion on any product listed in 
this directory by using the 
Reader Service postcard in- 
side the back cover. Simply 
circle the item’s code number 
on the postcard, then mail to 
us. Answers will come to you 
direct from the companies 
manufacturing the products. 


| 


Contents of This Section. . 


Products in this Index are 
categorized as follows: 

Page 
Chemicals & materials.. 468 
Equipment & accessories 469 
Processes & services.... 476 
Checklists of last month’s 

new products 


468 


Index to Chemicals & Equipment 


Find it tough to keep up with chemical products and 
‘equipment? You can use this master index as a quick way to 
spot exactly what’s in each issue on any particular item. 


Chemicals 


Acetronitrile 
Acetyl tributyl citrate 
A 2-Acetylamino-5-nitrothiozole.24-5g 


Acid salts, perlauric 148C 


Acids 
NEE si varesnus ae 277a, 478C 
Alkyl phosphoric 
Anhydrous, hydrofluoric .... 
Aqueous, hydrofluoric 


Phosphoric 
Alcohol 
Hydroabiety] 
Isooctyl 
Isopropyl 
Propargyl 
Alkanolamides, fatty 
Alkyds, fatty 
Alumina, activated 
Amines 
Secondary 
Tertiary 
Aminoethyl ethanolamine ..... 4780 
Ammonium thiosulfate solution .478P 
Amprozyme 
Antiozidant 
Aromatics, heavy 
Boron trifluoride 
Brominating agents, organic... 
2-Butyne-l1, 4-Diol 
n-Butyraldehyde 
Calcium boride 
Calcium carragheen sulfates... 
Capsules, seamless 
Carbon, activated 
Carbonate of potash 
Carriers 
Alumina 


Catalvsts 
Bulletin G-260 

Chemical processing materials. . .48d 

Chemicals ......147b, 479C, 479D 

479F, 479F 

Barium 479G 
Industrial 
Molybdenum 

Chlorine, liquid 

Cobalt compounds 

Cobalt hydride 

Color paste concentrates 

Detergents, spray-dried 


Dibutyl fumarate 
Dimethyl] sulfoxide 
Disodium phosphate 
Dispersing agents 


Driers 
Dyes, resin fast..........--- 24-5b 
Emulsions, antifoam L466 
Epichlorhydrin 
Epoxidation hydroxylation 

reactions 
Ethylene glycol monobuty! 


Flocculation aids 

Formaldehyde in alcohols 

Furfural, bulletin 204 

Celing agents .............: 480K 
Glycerine | 95 
Glycerine carbonate 

Glycols 

Graphite, high purity 

Herbicide, nonselective, baron. . 1481 
Hexachlorophene 
Hexamethylenetetramine 


Hexanetriol-1, 2, 6 
Hydrogen peroxide 
Hydroquinone, technical 
Hydroxyadipaldehyde 
12-Hydroxystearin 
Hypophosphites 
Insecticide ingredients 
Iron oxides, red 
Ketones, fatty 
Latices, acrysol thickened 
Lignin 
Lithium carbonate 
Magnesium aluminum silicate. 481M 
Methylcyclohexanol 482A 
Molybdenum pentachloride ...482B 
Napthes, heavy ............. 482C 
Nitrocellulose 48a 
Nitroparaffins 
Nylon, polyamide 
Oils ; 

Essential 
Ozones 
Papers, synthetic fiber 
Paradichlorobenzene 
Paraffins, chlorinated 
Paraxylene 
Peroxygen compounds ........ 482F 
Phosphates 109a 
Phosphoric anhydride TL415h 
Phosphorus TL415b 
Phosphorus oxychloride ... .'TL415c 
Phosphorus pentachloride. . .TL415e 
Phosphorus pentasulfide .. . . TL415f, 

482G 

Phosphorus sesquisulphide . .TL415g 
Phosphorus trichloride ....TL415d 
oo a 482H, 4821 

Seer S 24-5f 
Polyacrylamide .............. 24-5a 
Polybutenes 482) 
Potash, caustic 
Potassium acid saccharate 
Potassium carbonate 
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Potassium chlorate ........ TL415k 
Potassium perchlorate ..... TL4151 
Potassium phosphate ......... 109g 
Propargyl halides ............ 483A 
Propyiene giycol ............. 277b 
ae OS ee Pr ere 483B LOW MAINTENANCE 
ates ammonium com- pon HIGH PERFORMANCE 
. Pekine \% six irtaatod 
Reagents, laboratory ......... 147a PUMPING 
ROP eer: 94 
y A ee rt 15la 
See ree 483D 
Bo ond cans cee eet ee 12 
DE sous x Senecoas san 151b 
Para-coumarone-indene ..... 483E 
Powester coating ........-; 24-5e 
Polyethylene ......... l51c, 483F 
er nr re 48c 
Tetrafluoroethylene ........ 151d 
Se Mr re 483G 
OGH: CIUSHC «5-05-05 dane 19d, 62 
SOMMMG OMNES... 5... 6 cea nes 484A 
Sodium borohydride ......... 484B 
Sodium chlorate .......... TL415j 
Sodium hydride, oil dispersed. . 144A 
Sodium metasilicate ........ BL415 
Sodium phosphate ...... Sane 109e “K” type pump handling 
Sodium phosphates .......... 484C ape rm Shot nl 
Sodium tripolyphosphate ..... 109b of free sulfuric acid. 
a 484D, 484E 
eee reer ee 79 
Stabilizers ................. 484F HILLS-McCANNA “‘K”’ type HYDRAULIC 
TE ccexpvcdee ce cawauwe 484G | a m - 
Styrene monomer ...... 472, 484H metering and proportioning pump 
Succinonitnle ............... 4841 | 
ee 423 
Sulphur dioxide .............. 166 | In the Hills-McCanna “K” pump, a unique, 
Liquid .............+404- R405 in-line, direct acting hydraulic drive sys- 
ee headin — tem eliminates familiar pump problems of 
— Siam ae alas - "i098 | exposed linkage, linkage lubrication, at- COMPLETELY 
Thixcin .......- cc ccccccceee 485A | mospheric effects . . . linkage and drive ENCLOSED 
EL os Sap ved bee eusseewans 7la misalignments. Maximum reliability and 
Trichlorethylene .............. 19f | performance with a minimum of iainte- ADJUSTABLE 
Trisodium phosphate ........ 109c | nance is assured. WHILE IN 
Vinyl films ..............05. 148F ‘ OPERATION 
Waxes, cane ............. 005 485B But there's more .. . ; 
Zinc dust .........cecceeeee 485C A wide choice in corrosion, wear and OPERATES 
Zinc phosphide ........... TL4150 | abrasion-resistant liquid ends gives the IN OIL 
‘ ‘“K” pump a broad application range . . . 
Equipment it will meter and proportion virtually any BUILT-IN 
Absorbers, catalog S-7460 281f' fluid PRESSURE 
tbers, catalog S-7460 ...... 281f' : 
— & aan . If you refine, process, handle or just RELIEF 
ulletin AZ-B4 .........%5: 475a : : : 
; ; ’ pump problem fluids, it will pay you to 
ee I on nan sess —_ | remember that the Hills-McCanna “K” 
pe 40-1 PEE EP ES 
Amplifiers pump 1s av ’ 
DC, bulletin MSP-111.1 ...... 68 in capacities up to 726 gph per feed. 
ae ..492A Write for Bulletin KP54, HILLS-Mc- 
Analyzers ...... cette 299, 310A CANNA CO., 2341 W. Nelson St., Chicago 
Infrarec, bulletin 18. Illinois 
CECISGA] 2... .0cceee 309a : ’ 


Apparel, industrial ..... 502F, 502F 

Autopositive paper ............. 97 | Ce no. | 
ee 488A | ae 

Bags | 


Multiwall, snap-open ...... 322C sed 
tds, nsay te ee 484 metering and proportioning pumps 


Belts | Also Manufacturers of: 

Oe ne ee 170a | SAUNDERS TYPE DIAPHRAGM VALVES 

REO ofits teresg LER ON 170b | FORCE FEED LUBRICATORS * MAGNESIUM ALLOY SAND CASTINGS 
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*Cut Process Costs— 


‘ 


*Cut Product Costs— 


*Cut Pollution Hazards— 


See a a - 


WITH 


PEABODY 
SCRUBBERS 


Short cuts in processing, major re- 
covery of product formerly lost, 
elimination of toxic hazards and of 
atmospheric pollution — these are 
a few of the possibilities Peabody 
Scrubbers offer project and process 
engineers interested in saving time, 
money and effort. 


Because extremely intimate contact 
between gas and liquid develops 
high transfer rates and efficient 
sctubbing action, Peabody Scrub- 
bers pay dividends — year atter 
year! To safeguard product quality 
and improve processing costs, look 
to Peabody for fast, dependable 
answers. Bulletin 203-B available 
on request. 


PEABODY 


ENGINEERING CORPORATION 


580 FIFTH AVENUE NEW YORK 36, N. Y. 
OFFICES IN PRINCIPAL CITIES ' 
PEABODY LIMITED © LONOGN, S.W 1, ENGLAND 








PRODUCT INDEX a 
V- | 


Blenders 


Disc 


| Blenders & mixers, bulletin 78..158d 
| Blowers, bulletin B-154 


Turbine 


| Blowers & exhausters ........... 63 


Boiler feed units, bulletin 4G. ..R501 


| Boilers 


Packaged 
Self-contained, catalog AD-100. 349 


| Borescopes TL403 
| Buckets, elevator 
| Burmers, Lit. H54-16 


Cables, mylar 

Cages, seal 

Calcinators, multiple hearth 
Castings 


| Cathodic protection, 


bulletin DM5450 


| Centrifugals 


Center-slung 
Continuous 
Suspended 
Universal filtering 
Centrifuges 
270 i os oie alak 123 
Air 
Chemical equipment, 
bulletin 550 


| Chillers, liquid 
| Classifiers, bulletin CSCB..... 


Continuous, centrifugal 
Cleaners & expanders, tube 


' Closures, flex mng, catalog 3000. . 406 


Coatings protective 149, 318A 485E 
Brochure 150 485 
Combustion units, oil-gas tandem, 
bulletin 498 
Compressors 
Oil-free, bulletin A-44 
Turbo 
Conductors, bus 
Connectors, flexible 
Construction, acid-proof 
Controls 
Automatic 
Coordinated, catalog 5002... 32 
Electronic process, 
catalog 164 ii 
Indicating, bulletin 98150.... 
Level 
ec 6 6 Wt 58 » KO 
Reactor 
‘Temperature 
Conveying systems, air 


| Conveyor-elevators, bulletin 349. .172 
| Conveyors 


| 
| 
} 
| 


| 


Natural-frequency, bulletin 111.27 
Screw, bulletin 2289 
Steel belt, with & without 
cooling 
Vibrating 


| Coolers 


Air-quenching, 
bulletin 07B7869 
Cascade, catalog S-6820 ..... 28le 
Continuous, steel-belt, 
water-bed 
Rotary 
Coolers & slakers 
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Coverings, roll 
Covers 
Insulation 
Valve 
Crushers 
Double roll, 
bulletin BDDR-255 
Gyratory, primary 
Gyratory, secondary 
Jaw 
Bulletin C12-B12 
Crystallizers 
Detectors, magnetic flow 
Discs, rupture 
Drives 
Dry fluid 
Fluid 


Drums 


Dryers, bulletin D4-B2........ 475; 
Automatic 
Centrifugal 


306A | 


L aera Me Ss cp ge ky 82 | 


Rotary BI a | 


Spray 
Bulletin D-105 


Vacuum 


Catalog 720 & bulletin 640. .419 | 


Ducts, bulletin F-6 
Dust collectors 


Bulletin 3027 BR411 | 


IIE, ions sesh ca kas be 8 
Cloth flat bag 
Cloth tube, bulletin 372...... 
Dust control equipment 
Ejectors, steam jet 
Elbows, long tangent, catalog 54. .165 
Electrical assemblies, 
prefabricated 
Elevators, bucket 
Engines, diesel 
Evaporators 
labrications 
BL403 
35, 161, 380 
Process equipment 
Fans 
Bulletin 6-53............55 263 
Packaged, catalog 515 
CC ee ere 287b 
Bulletin 33-E-11 
Apron & grizzley 
Chemical 
Chemical solution, dry materials, 
bulletin 37-M1 
Rotary, airlock 
Scale 


Wet reagent, bulletin F6-B9. .475e | 


I"eeders-conveyors-stackers, 
catalog 852 
Filling machines, automatic... . 
Filter aids 
Filter sheets, asbestos 
Filters 6-7d, TR4lla, 498B 
Centrifugal, screen 
Centrifugal, solid bowl 
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ot Sm eon ae Sek, Beas 


many more hours on stream 
without forced shutdown 


with NATIONAL AIROIL 


OIL-GAS TANDEM COMBUSTION UNITS 


Exclusively for vertical firing, the new National Aircil VERTI- 
CAL Tandem Block Units retain all the features of our regular 
horizontal Tandem Units . . . plus: special, pre-cast refractory 
shapes for easier, -cost-saving vertical installation and mainte- 
nance; secondary air inlet louvres for positive control of vertical 
flame pattern; and, all steel duplex detaching gear which enables 
swift, simple vertical burner changeover. 

VERTICAL and HORIZONTAL Tandem Units hold air in 
the combustion zone until fuel and heated air are thoroughly 
mixed. This means that ignition takes place in a hot zone; the 
result: high fuel economy through more rapid combustion with 
a minimum of excess air. NATIONAL AIROIL’s patented 
Tandem Combustion Units allow secondary air to be easily and 
accurately controlled. By adjusting air control louvres, flame 
can be shaped to radiate heat uniformly without tube impinge- 
ment. 

The VERTICAL or HORIZONTAL Tandem Unit is always 
fired with NATIONAL AIROIL Combination Oil and Gas 
Burners . . . has a high turndown ratio with a steady flame tem- 
perature using either fuel oil or gas. With the TANDEM 
UNIT'S clean flame, a cold furnace can be brought to full ca- 
pacity in a short time. 

“Many, many more hours on stream, without shutdown”... 
yes, YOU will realize higher profits from YOUR heaters when 
NATIONAL AIROIL VERTICAL or HORIZONTAL Tandem 
Units are specified. Our new Bulletin 498 is yours for the asking. 


NATIONAL AIROIL BURNER CO., INC. 


CHEMICAL-PETROLEUM DIVISION 


Main Office & Factory: 1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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.»- perhaps YOU can 
add a chapter 


@ Styrene Monomer is well known 
throughout industry for its diversity 
of applications. Among them are the 
manufacture of polystyrene plastics, 
synthetic rubbers, which are used for 
tires and other styrene-butadiene co- 
polymers used for paints, paper and 
textiles. Additional applications in- 
clude the manufacture of styrene res- 
ins for coating and impregnating por- 
ous and fibrous materials, and the 
manufacture of polyester laminating 
resins, styrenated drying oils and sty- 
renated alkyds for paints, enamels 
and varnishes. 


But the story of Styrene Monomer 
is not finished. Its reactive chemical 
characteristics promise many more 
valuable applications. Styrene Mo- 
nomer may be hydrogenated, halo- 
gengsed, hydrohalogenated, hypohalo- 
genated and oxidized—and it reacts 
with water, alcohols, sulphur com- 
pounds, and aldehydes to mention 
only a few of its possibilities. 

Write today for samples for your 
own experimentation—and for more 
detailed information about this chem- 
ical that may be the key to new or 
improved products in your field. 


KOPPERS COMPANY, INC. 


Chemical Division, Dept. CE-65 


@® SALES OFFICES: NEW YORK - 
CHICAGO . 


Pittsburgh 19, Pennsylvania 


BOSTON - PHILADELPHIA ~- ATLANTA 
DETROIT - LOS ANGELES 


| PRODUCT INDEX . . -- 


Continuous rotary 
Horizontal vacuum 
Vacuum 

Disc, bulletin F9-B2 

Horizontal, catalog NC-1-53... 

Horizontal plate 

Pressure 

Vacuum 
Fire extinguishers 

Carbon dioxide 

Dry chemical 
Fire extinguishing systems. . 378, 432 

| Fittings 297a 
| Catalog 4370 

Bulletin F-6 

Conduit, explosion-proof .... 

Flare, catalog 4300 

Forged steel, bulletin A3-50.. 

Pipe, catelog AG53.......... 54a 

Stainless, bulletin S-3-55.... 

Stainless & alloy, 

bulletin S-1-55 

Tube, catalog 4320A1 

Welding 
Pes Me COVERS... 2226s ees 397¢ 
Fittings & hose assemblies, 

PERE PUG 5. cc caceninss 31b 
Flanges 54b 
Floors, corrosion-proof 
Flotations, bulletin F10-B81... 
Gages 

Level 

Pressure, catalog G-2 

Reflex, low pressure 

Thickness 
Gaskets, spiral-wound 
Generators 58-9b, R415 

Ey een eee eee 266-7 

Inert gas, bulletin 1-10 

Steam 

Bulletin SB-51 

Steam-hot-water 
Gratings 
Grinding machines 
Heat exchanger sections, 

bulletin 512 
Heat exchangers 

340, 490A, 490B, 490C 

Catalog S-6740 

Glass shell & tube 

Impervious graphite 

Tube bundle, catalog $-6840. .281d 
Heat transfer equipment. .28-9a, 105 
Heaters 

Industrial 

Tank suction 
Heating systems, dowtherm...... 72 

i) Bee errs 127 
oe ge. ee 341c 
Hoses 

Acid 


Hoses & flanges, flexible 

Humidity conditioning, lit. K54-3 366 

Impactors, reversible ......... 287a 

NE eee 266-7e 

Industrial equipment 

Instruments, temperature regulators 
bulletin 316 


Insulation 
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Cellular glass 
Industrial 

Motor, rubber 

Pipe, bulletin 109C 


Silicone-rubber ........... 320D | 


Joints 
Ball, flexible, bulletin 215. ..L502 
Expansion 476, 312E 
Kettles 3 
Kilns, rotary, bulletin 1115 
Laboratory equipment 
Bulletin LG3-B6 
Linings 
Chemical process 
Tank 
Lubricating systems, 
bulletin 529 
Slow speed, turbine type, 
Bulletin 76 
Spiral ribbon 
Top entering 
eo 6S ere 
Turbine & paddle type, 
Catalog B-102 ........ 
Turbine 269b 
Mixing equipment ........... 269a 
Motor designs R413 
ere 341d, 487B 
Bulletin MU-202 ........... 152 


Explosion-proof 
Fortified insulation 
Gear 58-9a, 515 
Totally-enclosed, fan-cooled, 
Bulletin 51B7225 
Nozzles, spray 
Catalogs 6A & 6C 
errr eT eo eee 314A 
Packings, catalog TP-1053...... 379 
Packings & gaskets, teflon 
Pads & discs, polishing 
Pails, acid 
Panels, pulsating 
Pans 
Pipe & fittings, catalog S-7000. . 2 
Pipe & tubing 
PHIGKG) BUOY nw 6. csc cesess 294-5 
re 422 
Pipes, bulletin F-6 
Glassed steel 
Plastic 
Saran lined 


oe eee eee 28-9b | 


Platecoils, bulletin P61 
Plates 
Stainless steel 
Support 


Platforms, tankcar 

Platinum, gold & silver, 
Folder C-20 

Plugs, valve 

Polishers 

Potentiometers 

Powder filling equipment 

Process equipment 
Bulletin F-6 
Bulletin 33-E-11 

Preheaters, air 

Propellers 

Pulleys, variable speed 
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Large secondary dust col- 
lectors at National Lime 
and Stone Company, 
Carey, Ohio, are served 
by six Prater Rotary Air- 
locks. Photo courtesy 
Dustex Corporation. 


PRATER ROTARY AIRLOCK FEEDER 


important in the process plan 


. . . for increasing efficiency of dust col- 
lectors, bag filters and spray dryers. The 
closed-pocket rotor design with blades 
and side-plates as one unit, together with 
double shaft seals and extra sturdy con- 
struction, not only insures better air seal 
...it definitely means smoother and better 
operation of such equipment. 


Available in 8, 10 and 12-inch sizes, the 
Prater Airlock Feeder saves money in 
handling practically any finely ground or 
granulated material including the most 
highly abrasive substances. Write for 
illustrated brochure. 


CLOSED POCKET ROTOR 

Side plates and rotor blades are cast 
as a single unit for better sealing and 
longer life. Recommended for both soft 
and abrasive materials. 


OVERSIZED BEARINGS 
Self-contained, extra large self-align- 
ing bearings lubricated and sealed for 
life. Standard on all heavy duty Prater 
Rotary Airlock Feeders. 


WHAT’S YOUR PROBLEM? jot down the details of your 


application and mail to us. Our engineers will help you plan your flow- 


sheet and specify proper equipment. 


PRATER PULVERIZER COMPANY 


1517 S. 55th Court, Chicago 50, lil. 





fy r-Fyter's 
NEW PRESSURIZE 


5-POUND 


DRY CHEMICAL 


EXTINGUISHER 


WIE “ANGLE 
STRE 


Just point it at the fire ... and press your thumb! 
Instantly, Fyr-Fyter’s new specially designed nozzle 
spreads the fire-killing chemical powder in a flat, 
dense, 10 to 12 foot long, and 60° wide angle 
stream. This thick, blanket-like stream lays a flat 
pattern of powder level with the base of the fire. 


It covers a greater area, provides better heat- : 


shielding for the operator and faster flame smoth- 
ering action! 

It's a rugged, lightweight, all-brass extinguisher 
that's always ready for action! A unique, leak- 
proof valve positively holds air or nitrogen pres- 
sure charge . . . visual gage constantly shows 
pressure condition. Simplified design and con- 
struction makes it easy to inspect, clean and re- 
charge. Except after use, recharging is never 
necessary . . . only periodic visual inspection is 
required, A service station air chuck can be used 
for pressurizing. 

For instant, more positive protection against 
Class B and C fire hazards . . . all flammable 
liquids, gases and electrical fires . . . use an 
Underwriters’ Laboratories Approved Fyr-Fyter 
Pressurized Dry Chemical Extinguisher! 10, 20 
and 30 Ib. models ave also available. 


Write for complete information today! 
Dept. 80 FF-6 


~! 





PRODUCT INDEX . . 


Bulletin 30C 
Bulletin F-6 
Bulletin S-146 
Acid 
Bulletin 97 
Boiler feed, bulletin 980 
Centrifugal .488, 501B, 501C, 501D 
Catalog S-7250 28la 
Catalog 253 .. 
Bulletin CE-55 
Sealless 
Bulletin 1010 
Chemical, 
bulletins 976 & 982...... 412b 
Close-coupled, bulletin 957-D.412c 
Controlled volume 
Double suction 


ulletin 955-O 
Industrial, catalog 253 
Jackéted, vertical, 


Bulletin 203-7 
Jet 
Metering & proportioning, 
Bulletin. KP54 
Paper stock, bulletin 953... .412e 
Plastic 
Bulletin 80 4 
Bulletin CE-51 ... 
Process 
Rotary, vacuum, catalog 90...481 
Sanitary, catalog 253........ 291c 
Screw ' 500, 502D 
Teflon-ceramic seal 
Vacuum, bulletin V-54 
Vertical, turbine, 
Bulletin 4700 
Purifiers, gas 
Reactors, glass lined 
Reclajmers, oil, bulletin R-166... 
Recorders, receiver 
Rectifiers, mercury arc 
Reformers 
Refractometers, process, 
Bulletin. CEC1839-X]1 
Regulators, temperature, 
Cat LC-D 
Respirators, interchangeable .... 
Rims, sprocket 
Rings, teflon .... 
Rolls, crushing .... 
PRU STRNINENIONS ooo yc Un “hn Sinks ca ene 494A 
Rubber butyl 
Rubber, sponge 
Scales, crane 
Screens 
Vibrating 
Bulletin 2554 
Bulletin 2377 
Scrubbers 
Bulletin 203-B 
Gas, bulletin M102........ 293 
Seals 
Bulletin 455-CE ......... BL407 


| Mechanical, catalog B-111... 
Bulletin MS-954 
The r-hyler Co. on MSD 
- (FIGHTER) Rotary shaft 


221 CRANE STREET, DAYTON 1, OHIO Separating & sizing machines. .L450 


REPRESENTATIVES IN PRINCIPAL CITIES Separators 





BRANCH OFFICES: New York, Boston, Philadelphia. Ci.icago, Atlanta, Dallas, Son Francisco, Portland, Seattle. 
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Magnetic . 

Pneumatic 
Sheets & plates, tube 
Spectrophotometers 

Bulletin GEC-307 

Infrared 
Spinnerettes 
Stacks 
Starters, high voltage, 

Bulletin 14B6410B 
Steels 

Clad 

Stainless 335, 358, 418, 486E 
Structural materials 86 
Structures, welded plate 
Switchgear 
Tables, concentration, 


Tank cars, flued dome 
Tanks 
Acid, storage 
Stainless steel 
Transfer 
Tanks & reactors 
Teflon products 
Telemetering systems 
Thermocouples 
Thermometers, industrial 
Titanium 
Towers 
Cooling 
Catalog CT-52-4 
Hydraulic scrubbing 
Tractor loaders 
Tractor shovels 
Transmitters 
Flow, bulletin 13-11 
Pneumatic 
Traps 


Steam 
Catalog J 
Tubes, condenser, bulletin 1954. .85 
Tubing 
Copper, seamless 
Stainless steel 
Tubing & pipe, stainless, 
Bulletin 7MO 
Turbines 
High speed 
Single stage, bulletin 4206... .429 
Unions, forged steel, 
Bulletin U-1 
Vacuum equipment, high 
Valves. . .53, 173, 312A, 496A, 496B 
Bulletin F-6 
Catalog FL-154 
Bronze 
Butterfly 
Check, catalog 30 
Diaphragm 

Bulletins 80 & 351 
Diaphragm control, 

Bulletin CV-53 
Engine stop, bulletin S-3....L411 
Gate 
Globe & check, 

Buleltins H-1, H-2........ 
Packless, diaphragm, 

Catalog AD-I94Z .........-. 375 
Pinch type, catalog F1 14-5 
Porcelain é‘ 
Safety relief 
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assures positive agitation and circulation 





BALL MILL 


118" te 60” 
Wide 
‘ Suitable 
Length 


DENVER 
CLASSIFERS 





DENVER 
Forced-Feed 
JAW 
CRUSHER 


‘ 214""x 34" 
to 
32’'x 40" 





DENVER 
Wet Reagent 
FEEDER 





DENVER 
Disc 
FILTER 


t 

DENVER 
“Sub- At 
FLOTATION 


to 
8 Disc, 6’ 





Laboratory 
and 
Commercial 





DENVER 
Wilfley 
Concentration 
TABLES 


5 to 150 
1/24 Hrs. 





‘ 


DENVER - | ack 
LABORATORY | oe 
EQUIPMENT Continuous 





I 
DENVER 2'x 15’ 
Standard co to 


5‘x 40° 
DRYERS and larger 


Patented wearing plote prevents sand-up « 
shut-down. Heavy duty as well as acid 
proof construction is available in both open: 
type, air lift and Super Agitator 
Please write for Bulletin No. A2-B4. ye 


: Ss 

A Denver Steei-Head Ball Mill will suit your 
particular need. Five types of discharge trun! 
nions. All-stee!l construction, Low initial cost 
due to quantity production. Quick delivery. 
Laboratory and pilot plant mills also avail- 
able. Please write for Bulletin No. B2-813. 
4 

Denver Roke Type Classifiers ore available. 
in sizes from 1'-6"% x 14’-B' to 8 x 21°-8'')) 
Denver Spiral Classifiers range in size from 
6” x 5'-8 to 60" x 33’-4”. Denver Hydro 
Classifiers are available in di ters from 
& to 55’. All are designed to efficiently 
separate fine particles in specific opplice- 
tions. Please write’ for bulletin No, C5C-B.; 





Cast Steel Frame, monganese jaw and ¢' 
plotes.* Large diameter shafts reduce sha 
deflection ond thus increase life of heavy4 | 
duty, oversize roller beurings in bumper 
Setting easily controlled. Please write f 
Bulletin No. C12-B12. 


’ 
Accurately meters minute quantities of liquid 
from 0 ce to 2000 cc per minute. Float valve 
in tank permits connection of teeder to bulk 
storage device. Handwheel adjustment to 
control amount of liquid is simple and ac/ 
curate. Used in multiples for higher capac- 
ities. Please write for Bulletin No. F6-B9, 

© i 


Special, patented design of segments in 
Denver Disc Filters use both gravity and 
vacuum fo give a drier filter’ cake. Drainag 

is complete and positive, with no blow-back.! 
Simple, low-cost, dependable construction.) 
Quick delivery. Also Drum and Pan Fillers. 
Please write for Bulletin No. F9-B2. | 


Flotation is the selective: separation of par4 
ticles from each other in a liquid pulp by 
means of air bubbles. More large plants are! 
installing Denver ‘'Sub-A‘s for their entire 
flotation job, because they give maximunt 
recovery at @ low cost per ton. Dependable, 
low-cost, simplified continuous operation. 
Please write for Bulletin No. F10-B81. : 
j 
A mechanically operated, longitudinally re-| 
ciprocating table consisting of a deck hav- 
ing a plane surface partly riffled and a tilt- 
ing device. It separates materials into bands) 
and handles the coarsest sands with excei- 
lent results. ideal for seporation of groups 
of particles having a similar range of spe- 
cific gravities. Write for Bulletin No. T)-B3) _ 


i 
; 





da) 





Batch and conti fest of Crushers,| 
Screens, Ball Mills, Pulverizers, Rod Mills,| 
Classifiers, Agitators and Mixers, Pulp Dis-) 
tributors, Feeders, Flotation Machines, Pumps,’ 
Thickeners, Filters, Dryers, Tables, Samplers. 
Results obtained on Denver Laboratory Equip- 
ment can be duplicated by « cial ma-, 
chines. Please write for Bulletin No. LG3-B10. 





Available in: several types: Direct Heat, In- 
direct Heat, and Steam Tube. let DECO En- 
gineers solve your drying problem. No dryer; 
problem too small or too large. Please write 
for Bulletin No, D4-B2. 


“The firm that makes tte friends happeler, healthier and wealthier’ 


Os 
fey sO) 
Za) 
2) $ 
7 om 
) ie 


COM PANY 


1400 17th Street © Phone 


DENVER EQUIPMENT COMPANY 


CHerry 4-4466 © Denver 17, Cole. 


Denver * New York * Chicago * El Paso * Salt Lake City * Toronto * Vancouver * Mexico, DR; 
i London *. Johannesbura és j 
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Flexon Expansion Joint 


Solves Expansion, Misalignment 


Problems in This Steam Line 


FLEXONICS 

A Single Source 
for Every Expansion 
Joint Requirement 


Flexonics Corporation manu- 
factures a complete line of 
expansion joints in free-flex- 
ing, controlled-flexing and 
special types. Sizes range 
from 3” up. 


Ask for your copy of the Flexon 
Expanston Joint Design Guide. 
lt provides application and 
installation data for a wide 
range of services. 


ae Toe e 
| fg 


% 


Typical of thousands of routine services is 
the steam line to a turbine on a deaerating 
pump illustrated above. Pressure is low and 
constant; temperature is only 225° F. 
However, the protection afforded by the 
Flexon Expansion Joint is as essential to 
this line as it would be to any. 

Thermal expansion results in axial mo- 
tion and there is a slight offset as well. 
Without the dependable protection pro- 
vided by the Flexon Expansion Joint, 
dangerous stresses would be set up which 
might eventually result in piping failure. 

Protection of piping from the dangers of 
thermal motion and misalignment is the 
job of Flexon Expansion Joints. They are 
manufactured by pioneers in the fabrica- 
tion of corrugated metal assemblies with 
over 53 years of manufacturing experience. 
For routine or unusual applications, play it 
safe in your piping, specify Flexon Expan- 
sion Joints. 





EXPANSION JOINT DIVISION 


Solenoid 
Bulletin K 
Stainless steel, 1955 catalog. . 338a 
Steel, gate 98 
Steel plug, steam jacketed, 
Catalog 54-1-W 
Valves & fittings, catalog O 
Ventilating equipment 
Vessels 
Glassed steel 
Knockdown 
Se ne eee 28-9e 
Bulletin: PF 
Processing 
Viscometers 
Warehouses, mobile ......... 322D 
Weighing systems 
Packaged 
Wheels, abrasive 
Wire cloth, industrial 
Wire mesh 


Services 


Analysis of light hydrocarbons. . 492 
Arched wafer process 
Chemical cleaning, industrial 
Construction, ‘process plants.... 
Design & construction 
Chemcial plants 
a 8 eee 154 
Process plants 
Plants, nitric acid, bulletin HNO3. .2 
SRONICN, QUOC 26 ces isscss 428 
Services, foundry 
Sites, industrial 
Steam purity 
Water conditioning systems 
Water treatment 
Coolin 
Magnets, grate, bulletin B-214. .417b 
Materials of construction, 
clad _ steels 
Materials handling 
Bulk 
Metals, platinum clad 
Meters 
Flow 
Positive displacement, 
bulletin M-152 
Mills 
Ball 
Catalog 100 
Bulletin CS5C-B 
Grinding 
Hammer 
Helix-seal 
Ring-roll 
Roller 
Mixers 
fy eer 158b 
Data sheet B-107 
Comeiee BOP os. cee ccss 257h 
Dispersall, catalog 68 
Horizontal, batch 
Laboratory, 
catalogs DH-50 & DH-51. .257 
Mulling, book 522.......... 289 
Portable 


Flexonics ...... 


. mt 1317 $. THIRD AVENUE @ MAYWOOD, ILLINOIS 
texon ident es 5 
products of Flexonics ra ul FORMERLY CHICAGO METAL HOSE CORPORATION 
Corporation that \, 

have served industry 


Manufacturers of flexible metal hose and conduit, expansion 
for over 53 years. joints, metallic bellows and assemblies of these components. 
In Conada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


Bulletin 74-A 
Catalog B-108 
Side-entering 
Bulletin 72-A 
Catalog B-104 
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Flashback 


To make sure that you don’t miss 
any news that could help you with 
your job, Chemical Engineering 
is doing a double take for you. 
The index below repeats the edi- 
torial listings only on chemicals, 
equipment and service featured 
last month in New Equipment 
and in Chemicals and Raw Mate- 
rials. Use the postcard (p. 511) for 
more information on any items. 


Chemicals 


Acrolein 
Bleaching solutions 
Chlorides, chromy] 
Cotton, chemically treated .... 
Cycloserine 
Insecticides 
Paper sizing agents 
Pesticides, antibiotic 
Phenol 
Polyethylene 
Glass-reinforced 
Polyethylene glycols 
Silica, colloidal 
Weed killers 


Equipment. 


Blenders, dry 
Boilers, packaged 
Chlorinators 
Containers, level-check 
Controls 
Coolers, sulfur 
Extraction plants 
Feeder-conveyors 
Feeders, low-rate 
Filters, air 

Porous metal 

Radioactive gas 
Goggles, chemical 
Homogenizers 
Hoods, protective 
Insulation, spray-foam 
Loads elements 
Mixers, change-can 
Nozzles, centrifugal 
Oxygen equipment, emergency. .256C 
Pumps, proportioning 
Receivers, pneumatic 
Regulators, safety 
Towers, cooling 


Vessels, polyethylene 
Water conditioning systems ... 
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Keep Up to Date 
STAINLESS STEEL > 


PLATE and HEADS > 


with G. O. Carlson, Inc. 


Carlson’s Weekly Stock List tells 
you just what you want fo know: 


> Type, Gauge, Width and Length of 


stainless steel plate in stock. 


Type, Size and Gauge of stainless steel 
heads in stock. 


Sales representatives and warehouse 
distributors ready to serve you. 


Save time and money by checking 
this weekly list. If you do not see 
your requirements listed, please ask 
for what you need . . . you may be 
surprised how fast we can produce 
it! Carlson is first with what is prob- 
ably the largest stock of stainless 
steel plate in one location—pro- 
duced to meet chemical industry 
standards. Remember, Carlson is 
your one-stop source for complete 
package orders—including plates, 
heads, rings, circles, flanges, forg- 
ings, bars and sheets (No. 1 Finish). 


Stainless Steels Exclusively 


“ARLSON inc. 


Plates« Plate Products« Forgings « Bars « Sheets (No. 1 Finish): 
THORNDALE, PENNSYLVANIA 


ams District Sales Offices in Principal Cities = ae a= a= a= om om 


Write for your copies 
of Carison’s Weekly 
Stock Lists...use this 
convenient coupon. 





What It Contains .. . 


This is a comprehensive list- 
ing of the latest literature 
you can now get from manu- 
facturers on chemicals, equip- 
ment and services in all fields 
of interest to chemical engi- 
neers. It lists new publications 
just released, in addition to 
technical literature mentioned 
in the advertisements in this 
issue. The latter are identi- 
fied by an asterisk (*) along- 
side the company name. 


For More Information . . . 


You can get—and get fast— 
more information on any pub- 
lication listed in this guide by 
using the Reader Service post- 
card inside the back cover. 
Simply circle the item’s code 
number on the postcard, fill in 
your name and address, then 
mail to us. Ask for as many as 
you need. Answers come to 
you direct from the companies 
putting out the literature. 


Contents of This Issue. . . 
Chemicals and materials 478 
Construction materials.. 485 
Electrical equipment... 486 
Handling and packaging 488 
Heating and cooling.... 489 
Instruments and controls 492 
Mechanical equipment... 486 
Pipe, fittings, valves.... 494 
Process equipment 

Pumps, blowers, compres- 


Services-and Processes.. 502 


Guide to Technical Literature 


Want to build up your files and keep them up-to-date? 


This comprehensive guide to available literature will help you 


do just that. They’re yours—free—for the asking. 





Chemicals 





Acetonitrile Versatile solvent for 
coatings—synthetic fibers—fats and 
oils processing . . reactive inter- 
mediate for pharmaceuticals and other 
chemicals. Data on solvent properties 
and chemical reactivity. 
478A Carbide & Carbon Chem. 


2 - Acetylamino - 5 - Nitrothiazole 
Black-head disease no longer means 
disaster to turkey raisers. It is now 
controlled more economically with 
new Enheptin-A 2-acetylamino-5- 
nitrothiazole. Request literature. 
24-5¢ *American Cyanamid Co. 








Alkyds, Flat......New Brochure on FAFL 
—the alkyl for flats. Provides tech- 
nical data on vehicle, & in addition a 
variety: of suggested formulations for 
alkyd flat paints in white & colors. 
Also product samples. 
478d Farnow, Inc. 


Alumina, Activated Reynolds acti- 
vated alumina dries to lowest dew 
points of any commercial dessicant. 
It is inert, easily reactivated, non- 
deliquescent and will not swell or dis- 
integrate. Full data and samples. 
478K Reynolds Metals Co. 








Amines, Secondary ..... Describes 
Armeen 2S and Armeen 2T—new (un- 
saturated) secondary amines, of par- 
ticular interest in corrosion inhibition 

roblems in oil systems. Request Mar- 
et Development Technical Bulletin. 
478L Armour Chem. Div. 








Acetyl Tributyl Citrate Now you can 
get odor-free Citroflex A-4 (acetyl 
tributyl citrate) ...a plasticizer with 
an extremely low order of toxicity. 
Features many applications. Litera- 
ture & product —, 
478B ‘has. Pfizer & Co. 


Amines, Secondary...... Du Pont Sar- 
cosine—a clear, aqueous solution of 
the sodium salt. It combines both 
basic and acidic properties ... may 
have a faint odor of amine. Request 
literature and product samples. 
478M E. I. du Pont de Nemours. 





Acid, Acetic Eastman acetic acid— 
organic synthesis . . . reaction medium 
and solvent .. . dyeing assistant... 
etc. Company makes available upon 
request detailed information and prod- 
uct samples. 
478C Eastman Chem. Products. 


Amines, Tertiary Armeen DMS, 
DM16 & Armeen DM18—new tertiary 
amines (dimethyl soya, dimethyl 
palmityl & dimethyl stearyl) for 
evaluation in fields of sanitation, tex- 
tile chemicals, etc. Tech. Bulletin. 
478N Armour Chem. Div. 








Acid Anhydrous, Hydrofluoric 
book contains valuable information 
concerning hydrofluoric acid anhy- 
drous. Provides useful data for those 
who now use HF, or for those who 
are contemplating its use. , 
344a *Harshaw Chem. Co. 


Aminoethyl Ethanolamine A hyegro- 
scopic liquid with a medium viscosity 
and a mild, ammoniacal odor. De- 
scribes applications, physical prop- 
erties, specifications, handling precau- 
tions, etc., in Booklet No. F-6455A. 
4780 Carbide & Carbon Chem. 





Acid, Azelaic Economic replacement 
for high-priced dibasic acids has un- 
limited potential use in plasticizers, 
alkyd resins, polyesters, polyamides 
& synthetic lubricants. Sample & de- 
scriptive technical literature. 

D Emery Industries. 


Ammonium Thiosulfate Solution 
Stable, high-purity chemical 
clear, colorless solution assaying ap- 
proximately 60% (NH:«)2SeOs—par- 
ticularly low in iron, lead & other 
heavy metals. Information & samples. 
478P General Chem. Div. 





Acid, Itaconic Two carboxyl groups, 
a conjugated double bond and an ac- 
tive methylene group make Pfizer 
itaconic acid a reactive and versatile 
molecule. Offers Technical Bulletin 
No. 82 plus one-lb. sample. 
478E Chas. Pfizer & Co. 


Amprozyme...... Contains high potency 
standardized amylolytic (starch solu- 
bilizing) enzymes used in breakdown 
of starch paste, solubilization of 
starch matter, removal of starch size 
from fabric. Data & test sample. 
478Q Jacques Wolf & Co. 





Acid, Phosphoric...... Chemical of a thou- 
sand uses... AA Quality phosphoric 
acid, in its various grades, amply & 
consistently meets national formulary 
& pure food specifications. Data Sheet 
offers full details. a 
478F American Agricultural Chem. 


2-Butyne-1,4-Diol .... . . A synthetic 
building block and corrosion inhibitor. 
White solid, m.p. 57.5°C, b.p. 140°C 
(10 mm.). Also available as 35% 
aqueous solution. Offers product sam- 
ple and technical information. 
478R General Aniline & Film Corp. 





Acids, Fatty...... Coconut oil fatty acids 
feature controlled chemical composi- 
tion . . . so you get better & easier 
control during processing—plus a bet- 
ter, more uniform end product. Sam- 
ples & specifications. 
478G El Dorado Oil Wks. 


n-Butyraldehyde...... Bastman n-butyral- 
dehyde—chemical intermediate 
plastic intermediate . . . pharmaceu- 
teal intermediate ... ete. Furnishes 
complete product, information in addi- 
tion to samples. 
4788 Eastman Chem. Products 





Alcohol, Propargyl Three centers of 
reactivity. Chemical intermediate for 
pharmaceuticals, agricultural chem- 
icals, etc. Corrosion inhibitor & stabi- 
lizer for halogenated compounds. 
Sample & technical information. 
478H 3eneral Aniline & Film Corp. 


Calcium Boride Suggested uses: 
preparation of calcium boride parts 
by powder metallurgy techniques; as 
a boriding agent with metal powders; 
solid propellant mixtures; ete. Re- 
quest Technical Bulletin. 
478T Metal Hydrides. 





Alkanolamides, Fatty Announces 
publication of “The Fatty Alkano- 
lamides—Emcol 5000 Series.” De- 
scribes properties, uses & many for- 
mulations for this broad series of 
products. Technical Bulletin No. 44. 
4781 Emulsol Chem. Corp. 


Calcium Carragheen Sulfates 
loids are thoroughly-refined, purified, 
standardized extracts of Irish Moss 
—eliminate danger of syneresis & 
hydrolysis in almost all formulations, 
Samples & information. 
478U Jacques Wolf & Co. 
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Capsules, Seamless Brochure edvers 
new Gunnell capsules: what they! are 
how they are made—what sizes are 
available — the advantages — present 
capacity availability of samples — 
packaging information—ete. 
479A Gunnell Capsulations. 





Carriers, Dye Presents a Technical 
Bulletin discussing applications of the 
new Tanalon dye carriers, which are 
said to permit even dyeing of Dacron 
and its blends, without spotting, 
staining, or tarring. 
479B Tanatex Corp. 





Catalysts You benefit with Girdler 
catalysts: custom design matches 
your needs; technical service helps 
you Save; quality control assures 
uniformity ; etc. For complete infor- 
mation, request Bulletin G-260. 

393 *Girdler Co. 





Chemicals 44 p. Catalog covers es- 
sential properties & uses on chemicals 
& allied chemical specialties. Includes 
industrial chemicals, Globrite cleaners, 
phosphating agents & strippers, fluxes, 
and many others. 
479C Globe Chem. Co. 





Chemiecals...... 44 p. Catalogue lists com- 
pany’s many products and briefly de- 
scribes their ¢hemical and physical 
properties. Covers detergents, wetting 
agents, emulsifiers, brighteners, dye- 
ing assistants, etc. 
479D Antara Chem. 





Chemicals ...... Mallinckrodt’s flexible 
production facilities are geared to pre- 
cision manufacture of chemicals from 
a few tons to carload lots. Brochure 
lists and describes company’s chem- 
icals and their uses. 
479E Mallinckrodt Chem. Wks. 





Chemicals With the addition of Fair- 
field Chemical, there are now six FMC 
Chemical Divisions. Detailed informa- 
tion on their activities contained in 
fully illustrated brochure, ‘Putting 
Ideas to Work.” 
479F Food Machy. & Chem. Corp. 





Chemicals, Barium Illustrated, 28 p. 
covers technical data on barium 
peroxide, barium oxide, barium penta- 
hydrate, barium octahydrate, barium 
nitrate, barium carbonate, barium sul- 
fide, ete. Bulletin 135M. 
479G Westvaco Mineral Products. 





Chemicals, Industrial Illustrated, 16 
p. covers: preformed catalysts, cata- 
lytic chemicals: electroplating salts, 
anodes & processes; fluorides; driers 
& metal soaps; pigments; ete. Re- 
quest Booklet No. D-2794. 
479H Harshaw Chem. Co. 





Chemicals, Molybdenum....... Molybde- 
num compounds are widely used in 
production of catalysts, phosphomo- 
lybdic-phosphotungstic lake colors, 
molybdate chrome orange pigments, 
etc. Technical data, samples, prices. 
4791 J. T. Baker Chem. Co. 





Cobalt Compounds Valuable infor- 
mation on cobalt as a nutritional cor- 
rective in animals—a compilation of 
articles bearing on the importance of 
cobalt in relation to nutrition. Illus- 
trated Booklet D 1995. 

4793 Harshaw Chem. Co. 





Cobalt Hydrate Witco manufactures 
cobalt hydrate as a highly reactive 
source of cobalt for the synthesis of 
cobalt-containing compounds. Includes 
typical analysis in Technical Service 
Bulletin No. P-19. 
479K Witco Chem. Co. 





Color Paste Concentrates Makes 
available a reference describing “4000” 
series color paste concentrates... for 
coloring epoxy, thiokol, polyurethane 
isocyanate resin. Technical Bul- 
letin No. 130. 

4791 Claremont Pigment Dispersion. 





Defoamers For more efficient foam 
control. Versatile defoamers save 
space now wasted on foam, cut the 
processing time, elminate waste & 
fire hazard of overflowing foam, etc. 
Offers complete data & samples. 
L466 *Dow Corning Corp. 





* See explanation on p. 478 
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NOW... 


INTERCHANGEABLE 
RESPIRATORS 


IN BOTH SINGLE AND DOUBLE CARTRIDGE STYLES! 


Single-Cartridge 
Series 400 


#41 Cartridge for 
Organse Vapors 
M2308: 


#42 Cartridge 
for Acid Gases 


#41 Cartridge and #R415 #41 Cartridge and #R472 
Filter for Dusts and ©, Filter for Faint Spray 
Orgame Vapors “es at 
(BM2308: o, | . a 


iJ 
Poccesecseses 
ee eereeeereres 


? 4 


= 
& 
os 
. 
. 


o 
.. %, 


Double-Cartridge 
Series 800 


These Willson Respirators are the 
first truly interchangeable’ types 
in the field. Neither style requires 
additional parts or accessories to 
make use of the cartridges, filters, 
or combinations indicated to be 
used with them. 


#44 Cartridge 
for Ammoma 
. 


4, % No 


NOTE: The cartridges and filter 
shown for use in the Series 400 
single-cartridge respirator are 
exactly the same as those used 
in the Series 800 double-car- 
tridge respirator and can be 
used interchangeably in both 
The other five cartridges, fil- 
ters, and combinations are rec- 
ommended for use only in the 
Series 800 respirator. 


#43 Cartridge for Organic 
Vapors and Acid Gases 


‘BM2161, 
#R415 Filter tor 
Dusts and Mists 

(BM2162 


R436 Filter 
for Radioactive 
and Beryllium 
. Dusts. Mists 
844 > .o* oF Fumes 


#836) Filter for Metal 
Fumes. Dusts and Mists 
Pes (BM2149 


Corer ereeeees 
© eeeeeseee 


Write for bulletins describing 
these new Willson Interchange- 
able Respi: ators. Standardizing on 
them will give you the respiratory 
protection you want and simplify 
your inventory as well. 


More than 300 Safety Products 4: Carry This Fame 
\ 


WILLSON 


WILLSON PRODUCTS, INC., 106 Thorn St., Reading, Pennsylvania 


479 








DO YOUR |SCALES 
ADD UPTO A 





hand in hand with your accounting system and 

makes a big difference in helping you win 
your war on costs. Weight records that originate at scales flow 
to the accounting areas and directly affect costs, inventories and 
customer billings. Weighing errors cannot be corrected later— 
weights must be right the frst time. That’s why it’s more than 
ever important to think of weighing not in terms of isolated 
scales, but as a vital part of your overall cost-control system. 


f 

TODAY IT PAYS TO TAKE A 
PLANT-WIDE LOOK AT WEIGHING 
Do you have the right scales in the right 
places? A modern Weighing System works 


If you would like to explore this in relation to your plant, why not 


drop us a line today? No obligation, of course. 
Ask about the “weighing system plan.” 

Toledo Scale Company, 

Toledo 1, Ohio. 








LITERATURE . . 





Detergents, Spray-Dried Neopone LO 
is new low foaming non-ionic spray- 
dried detergent .. . specifically formu- 
lated for use in automatic laundry 
machines. Pty age a immediate 
shi ent. ata & samples. 
480A. Ultra Chem. Wks. 





Dibutyl Fumarate A reactive resin & 
chemical intermediate—available in 
semi-commercial quantities. Covers 
typical physical properties, poly- 
merization reactions, toxicity, etc. 
Technical Bulletin ODB-54-18. 
480B Monsanto Chem. Co. 





Dimethyl Sulfoxide A new solvent 
with numerous unusual advantages. 
Clear, water-white, very hygroscopic 
and completely water soluble liquid 
... now available in pilot plant quan- 
tities. Complete information. 
480C Stepan Chem. Co. 


Dispersing Agents Darvan #1 and 
#2—polymerized organic salts of sul- 
fonic acids (alkyl-aryl type) ... they 
are true dispersing agents for water 
systems. Makes available data and 
product sample upon request. 

80D R. T. Vanderbilt Co. 


Driers Illustrated, 24 p. covérs chem- 
ical properties of driers (cobalt, lead, 
manganese, zinc, calcium, iron, cop- 
per) & physical properties (naph- 
thenic driers, octoic driers, etc.). Bul- 
letin 54-2. 
480E Witco Chem. Co. 











Dyes, Resin Fast Better color fast- 
ness in resin-treated fabrics now is 
possible . . . with Cyanamid’s line of 
Calcodur Resin Fast Dyes. Announces 
availability of valuable literature & 
product samples. 
24-5b *American Cyanamid Co. 





Epichlorhydrin Highly reactive 
chemical making epoxy res- 
ins, pharmaceuticals, surface-active 
agents, ion-exchange resins, plasti- 
cizers, stabilizers, dyestuffs, etc. Of- 
fers information, samples, prices. 
480F Carbide & Carbon Chem. 





Epoxidation-Hydroxylation Reactions 

Makes available a reprint of an 

article which discusses epoxidation 

reactions and the importance of the 

reaction products for the plastics in- 
dustry. Request Bulletin 58. 

Buffalo Electro-Chem. Co. 


Ethylene Glycol Monobutyl Ether 
Solvent in: nitrocellulose lacquers— 
to improve blush resistance & promote 
good flow out & gloss; baking enamels 
—as a viscosity-reducing agent; etc 
Bulletin F-7862. 
480H Carbide & Carbon Chem. 


Fillers Furafil 100 is a filler for 
phenolic resin molding compounds & 
molded rubber articles & an anticak- 
ing agent & carrier in insecticide & 
fungicide compositions. Bulletin 133 
& product samples on request. 

4801 Quaker Oats Co. 


Formaldehyde in Alcohols Celanese 
Formcels are relatively water-free 
formaldehyde solutions in a variety of 
alcohols offered to meet individual 
requirements. Full details in New 
Product Bulletin N-23-4A. 

4803 Celanese Corp. of America. 














Furfural Rely on furfural for per- 
formance .. . uniform purity ... 
low cost... unfailing availability. 
Offers test sample & descriptive Bul- 
letin (204) covering its unusual prop- 
erties and numerous uses. 

*Quaker Oats Co. 





Gelling Agents Sodium Stearate T-1 
& Aluminum Stearate #22 have found 
new application in rapidly growing 
field of vinyl plastisols and organosols. 
Valuable data in Technical Service 
Bulletin G-5. 
480K Witco Chem. Co. 


Glycerine Offers valuable booklets 
including: “Glycerine Alkyds Tailored 
to Need” (20 p.) ; reference on or. 
ine standards & specifications (12 p.); 
booklet covering properties & applica- 
tions (16 p). 
95 *Glycerine Producers’ Assoc. 








* See explanation on p. 478 
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Glycols High purity ethylene glycols 
are extremely versatile with a wide 
range of applications. Actual shipping 
analyses show low iron, low chlorides, 
low acidity, low water. Request prod- 


uct sample & data 
Nitrogen Div., AC&D 


Hexachlorophene Sindar announces 
the release of a comprehensive bib- 
liography of literature covering the 
subject of their G-11 brand of hexa- 
chlorophene. Contains 136 references. 
Technical Bulletin No. H-1. 
48i1B Sindar Corp. 








Hexamethylenetetramine . Spe 
cialize in producing néiitnceitirieaate- 
ramine in forms best suited for its 
many and varied uses. This reactive 
chemical is important in numerous 
or alga fields. Samples and details. 

1C Heyden Chem. Corp. 





Hexamethylenetetramine... Specifica- 
tions of technical grade "pi ceesatiegt- 
enetetramine: purity — 99.5 % form- 
aldehyde —-none; ammonia — 0.02% 
max. chlorides—0. 02% max.; ash— 
0. 05% max.; etc. Samples on request. 
481D Borden Co. 





Hexanetriol-1,2,6 A new long chain 
olyol for... poly eign resins & 
socyanate foams. . . modified alkyd 
resins... humectant-plasticizer appli- 
eations . . . ete. Request Technical 
= F-77779 

*Carbide & Carbon Chem. 





Hydrogen Peroxide......High density 
pulp bleaching processes—describes 
use of hydrogen. peroxide in steep 
bleaching, continuous tower bleaching, 
dryer genie etc., as * atone to 
various —_— ulletin 48 

81E Buffal © Electro-Chem. Co. 





Hydroquinone, Technical a” re- 
ducing agent . . . or chemical inter- 
mediate ... you will find Tecquinol 
(Eastman technical hydroquinone) a 
versatile processing tool. Makes avail- 
able sample quantities. 
481F Eastman Chem. Products. 





Hydroxyadipaldehyde Because hy = 


droxyadipaldehyde is a dialdehyde, its 
largest application is in the cross-link- 
ing and insolubilization of proteins 
and polyhydroxy compounds. Offers 
descriptive literature. 

8 Carbide & Carbon Chem. 





12-Hydroxystearin Presents’ techni- 
cal data on Castorwax 12-hydroxy- 
stearin. Gives valuable explanation 
on where and why low-cost Castor- 
wax is used. Includes formulation in- 
formation. Technical Bulletin. No. 7. 
481H Baker Castor Oil Co. 





Insecticide Ingredients Fatal for 
flies & mosquitoes——-many municipali- 
ties & agencies concerned with pest 
control use Thanite-DDT formulations 
to rid areas of insect pests. Booklet 
covers properties & uses. 

4811 Hercules Powder Co. 





Ketones, Fatty Furnishes valuable 
information on Laurone, Stearone and 
Oleone—fatty ketones, for use in pe- 
troleum waxes, and anti-block com- 
pounds. Request your copy of Market 
Development Technical Bulletin. 

Armour Chem. Div. 





Lignin Indulin (pine wood lignin) 
is an inexpensive sequestering agent 
for calcium & magnesium ions in neu- 
tral to mildly alkaline’ solutions. 
Makes available product samples & 
Technical Bulletins Nos. 107 & 108. ; 
481K West Va. Pulp & Paper Co. 





Lithium Carbonate Product has had 
its greatest use in the ceramic and 
chemical manufacturing fields. An- 
nounces the availability of a Data 
Sheet describing density, solubility, 
typical analysis, uses, etc. 
481L Lithium Corp. of America. 





Magnesium Aluminum Silicate 
gum... a purified magnesium alumi- 
num silicate with \thixotropic proper- 
ties . . . permits’ higher solids sus- 
pensions at lower viscosities. Pro- 
vides information a product sample. 
481M . T. Vanderbilt Co. 





* See explanation on p. 478 
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Beach-Russ Type RP High 
Vacuum Pumps combine 
the best features of ro- 
tary and reciprocating 
pumps, providing greater 
speed of evacuation, 
consistent high vacuum, 
low power consumption 
and longer service life. 


Whether it is titanium, magnesium, lithium, zirconium, ger- 
manium, calcium, silicon, vanadium, etc....if your process 
requires vacuum operation, your working vacuum can be reached 
faster and at lower cost with 


BEACH-RUSS 
Rotary Vacuum Pumps 


’ The Beach-Russ Type RP Pump is used extensively in processes 
involving vacuum or inert atmospheres for induction or arc melt- 
ing, heat treating, alloying or refining. This versatile pump is 
available in capacities from 20 to 1800 c.f.m. for any laboratory, 
development or production work. It can be used on either a 
straight mechanical system, or in combination with a diffusion 
pumping system for higher vacuums. 

The superior design, high efficiencies and slow operating 
speeds make the Beach-Russ Type RP Pump the best available 
mechanical pump for your work. Catalog 90 tells the full story. 


3 Og a ee OO a i 


moc Church Street-« New, Yerck 7. woe 





of the picture... 


SEE AIRETOOL AT WORK! 


Convincing proof of the rapid and efficient tube main- 
tenance done by Airetool equipment can only be fully 
shown on the job! 

We could talk forever . . . about the complete line of 
cutter, drill and brush cleaner heads to fit every size of 
straight and curved tubes .. . or the powerful, high- 
speed motors that provide extra-husky driving torque, 

} and “load down” to low R.P.M. without stalling! We 
could tell you about Airetool’s precise slip-fit ground 
construction that permits easy disassembly and reassem- 
bly without special tools . . . or any’Of the thousand and 
one reasons why we know that Airetool Tube Main- 
tenance Equipment is foremost in its field! 

Words alone convey but half the picture . . . we’d 
rather show than tell you—so ask your nearest Airetool 
representative for a demonstration . . . just name the 
time and the place! 


.— ™ a AWRETOOL MFG. CO. 


ars 








Just one of the many efficient AIRETOOL combinations for rapid, 
economical, thorough tube maintenance . . . the series “6000” ball 
bearing motor, shown here with a single-expansion type cutter 
head, and the G-800 ball bearing thrust quick-rolling expander. 


WRITE TODAY to The Airetool Manufacturing 
Co., 328 S. Center St., Springfield, Ohio—get full 
information about the complete line of Airetool 
Tube Maintenance Equipment for your specific 
industrial needs. 


AIRETOOL 


MANUFACTURING COMPANY e 2 
REPRESENTATIVES in 
principal cities in U.S.A., 
e Canada, Mexico, South 
an AIRETOOL Tube Cleaner America, England, Japan. 
weg ends yor wat BRANCH OFFICES: New York, Philodelphio, 


a Tubvior Chicago, Tulsa, Houston, Baton Rouge. 


} 


LITERATURE 





Methylcyclohexanol Is a cyclic alco- 
hol solvent having wide uses in the 
paint, plastics and textile industries. 
New Data Sheet covers typical physi- 
cal pruperties, solvent action, sug- 
anata uses, ete. 
482A Howards & Sons. 





Molybdenum Pentachloride 
erence covers the more important 
physical & chemical properties of 
chemically pure molybdenum penta- 
chloride. Also describes preparation 
of compound, Bulletin Cdb-3. 
482B Climax Molybdenum Co. 





Napthas, Heavy . ... .- Hisolv heavy 
naphthas contain methyl naphthe- 
lenes & have good solvency for in- 
secticides such as DDT, 2,4-D esters, 
& chlorinated camphene. Complete 
specifications & product samples. 
482C Pennsylvania Indus. Chem. 





Oils, Essential Company announces 
the availability upon request of their 
Price Catalog. Valuable reference 
contains price information for line of 
essential oils, aromatic chemicals & 
certified colors. 
482D Dodge & Olcott. 





Parafiins, Cholrinated Bulletin con- 
tains suggested flame retardant rub- 
ber recipes which illustrate use of 
Chlorowax 40° & Chlorowax 70, chlo- 
rine bearing hydrocarbons. Covers 
physical & chemical properties. 
482E Diamond Alkali Co. 





Peroxyzen Compounds Reference 


deals in great detail with chemical 
polishing processes for steel, alumi- 
num and brass, surface cleaning and 
surface passivating procedures. Ten 
references. Bulletin No. 51. 

482F Buffalo Electro-Chem. Co. 





Phosphorus Pentasulfide Widely used 
in making lubricant additives, it is 
one of many phosphorus products 
carrying AA Quality seal—symbol of 
highest quality & uniformity. Fur- 
nishes information & samples. 
482G American Agricultural Chem. 





Plasticizers 76 p. includes selector 
chart based on compatibility, phvsical 
properties & descriptions of Flexol 
plasticizers, & discussion of relation 
of physical properties to performance 
characteristics. 
482H Carbide & Carbon Chem. 





Plasticizers Hatco plasticizers are 
distinguished for their high purity and 
superior stability. Reference covers 
uses for plasticizers, specifications, 
physical properties of pure compounds, 
ete. 8 p. 

41821 Hatco Chem. Co. 





Plasticizers, Catalytic Crumbled 
batches of oil-extended GR-S stocks 
can be avoided by using Pepton 22 
catalytic plasticizer for GR-S and 
natural rubber. Literature and prod- 
uct samples available on request. 
24-5f *American-Cyanamid Co. 





Polyacrylamide Stable under all pH 
conditions . .. a versatile thickener 
for aqueous systems such as rubber 
& paint latics, ceramic slips, metal 
cleaners & adhesives. Literature & 
product samples. 
24-5a * American Cyanamid Co. 





Poly butenes Feature valuable advan- 
tages: high viscosity ; minimum ther- 
mal decomposition residue; non-dry- 
ing; color stable; non-migrating: low 
cost; ete. For details, request Tech- 
nical Bulletin No. 12. 

4825 Indoil Chem. Co. 





Potassium Acid Saccharate...... This 
monopotassium salt of a polyhydroxy 
di-basie acid offers vast opportunities 
in the manufacture of industrials and 
pharmaceuticals. Samples and infor- 
mation available on request. 
482K Sanders Chem. Co. 





Potassium Carbonate Potassium 
carbonate now available in 91-94% 
powdered form ... for faster dissolv- 
ing—for better compounding. Inspec- 
tion samples and descriptive informa- 
tion sent upon request. 

145 *Solvay Process Div. 
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Propargyl Halides Three centers of 
reactivity. Chemical intermediate for 
terpenes and pharmaceuticals, etc. 
Agricultural uses as soil fumigant, 
ete. Request technical information, 
price schedules, product sample. 
483A General Aniline & Film Corp. 





Protozyme Contains high potency 
standardized proteolytic or protein de- 
grading enzymes. Choice for breaking 
up peptides, solubilizing albuminous 
substances, removing gelatine from 
film, ete. Data & sample. 
483B Jacques Wolf & Co. 





Quaternary Ammonium Compounds 
Covers Arquad 2T-~a quaternary am- 
monium salt of Armeen 2T, useful in 
corrosion problems & as a cationic 
emulsifier & anti-static agent. Market 
Development Technical Bulletin. 
483C Armour Chem. Div. 








Reagents Laboratory.... .. Announces 
new 1955 Products Book. ..a 266 p. 
illustrated guide to services, products 
and special facilities of the foremost 
producer of laboratory reagents and 
fine chemicals. 

*Baker & Adamson Products. 





A superior resin, Exon 468 

good heat and light stability, 

a thermoplasticity, compatibility 

with conventional vinyl plasticizers, 

stabilizers and pigments. Complete in- 
formation. 

94 *Firestone Plastics Co. 





Resins, Acrylic Lucite acrylic resins 
available with a wide range of -mold- 
ing characteristics & properties & in 
a variety of transparent, translucent 
& opaque colors. Offers descriptive 
literature on request. 
l5la *k. I. du Pont de Nemours. 





Resins, Casting...... Stycast 2340 M is a 
two part casting resin requiring no 
catalyst addition. Reference includes 
a general description, properties, and 
instructions for curing. Request Tech- 
nical Bulletin No, 7-2-8, 
483D IKkmerson & Cuming. 





Resins, Nylon Zytel is the du Pont 
trade-mark for a versatile group of 


long-chain synthetic polymeric amides 
exhibiting extreme toughness & 
strength. Completé data on properties 


& applications on request 


151b *E. I. du Pont de Nemours. SEALING PROBLEMS WITH * 
Resins, Para - Coumarone - Indene 
Line of Piccoumaron resins provide 


skillfully balanced properties. Avail- 

able in 10 melting points, from a cA - 
liquid to a hard brittle solid. Request Take, for example, R/M No. 840-W. —_8/M No. 843, a skillful blending of 
sulletin and product samples. : : . : * e nae as 
183E Pennsylvania Indus. Chem. Here you have a valve stem packing TEFLON” and South African blue as- 


Rosina, Polyester Coating Outstand- | specially designed for use against bestos. It’s right for pumps handling 
ing performance in surface coatings aa Ics icati : . ~¢ = a90Ci ay itric 
is reported for XA polyester coating solvents and oils and for applications corrosives and all acids except nitric 
resins, Offers literature and product where food contamination 1s a prob- —up to 220°F. 
samplesgof this new development for | A = R/M N 840-B 
the paint industry. | lem. counterpart, oO. ; The complete R/M “TEFLON” prod 
2 5 * aTie? (‘ure . j pe . . . iF - 
24-5e American Cyanamid Co made with blue instead of white as- e€ Pp 


Resins, Polyethylene Tough, flexible | bestos, is ideal for use against cor- ucts line includes rods, sheets, ae 
Alathon polyethylene resin stands up : ¥ aol : 6 i “ae ir- 
well against abrasive slurries. Widely rosives and acids. Both of these pack- tape, packings, ae veka a: Ir 
used in industrial pipe applications. | ; : _ ‘ -sular shapes. For complete informa- 
Offers complete information on the ings are efficient at temperatures up reg P P 


properties and applications. to 500°F. For pumps, you can’t beat tion, see your R/M distributor. 
l5le *k. I. du Pont de Nemours. x 














*Du Pont's trade-mark for its tetrafluoroethylene resin 
Resins, Polyethylene Petrothene res- 
ins are available in grades suitable R/M MAKES A COMPLETE LINE OF PACKINGS AND GASKETS— 
for extrusion, compression, and injec- AVAILABLE FROM YOUR R/M DISTRIBUTOR 
tion molding, for use in the manufac- 
ture of films, bottles, pipe, etc. New 
“Petrothene” booklet. 
483F U. S. Industrial Chem, Co 


Resins, Tetrafluoroethylene Tefion 
tetrafluorotheylene resins used exten- 
sively in process’ industries. Offer 
chemical i 3S i i 


inertness, high heat resist- 
ance, low-temperature toughness, ete. 


Properties & applications. RAYBESTOS-MANHATTAN INC 
151d *E. I. du Pont de Nemours. a e 
we Zisseibes Tibi Same Sten aemet. PACKING DIVISION, MANHEIM, PA. 


cations (chemical, metallurgical, elec- 
trical); properties; physical chara- 
teristics ; types of equipment available | FACTORIES: Scidanectt, Conn.; Manheim, Fa.; 8: “ harleston, S.C.; Passaic, N.J.; Neenah, Wis.; Crawfordsville, Ind.; 
in Rotosil ; ete. kn Peterborough, Ontario, Canada 
483G Amersil Co. RAYBESTOS-MANHATTAN, INC., Packings ¢ Asbestos Textiles ¢ Industrial Rubber, Engineered Plastic, and Sintered 
‘ Metal Products « Abrasive and Diamoid Wheels ¢ Rubber Covered Equipment « Brake Linings « Brake Blocks 
* See explanation on p. 478 | Clutch Facings « Fan Belts e Radiator Hose ¢ Bowling Balls 
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hard-to-pack chemicals 





travei in 


Bemis Waterproof Bags 


Aliso in the Bemis 
family, serving the 
chemical industry... 
Bemis Multiwall Paper Bags 
Bemis Burlap Bags 


Bemis Cotton Bags 
Bemis Special Thread 


os 


Any dry, powdered or granular 
product travels economically in a 
Bemis Bag. 


But Bemis Waterproof (laminated- 
textile) Bags are your particular an- 
swer when you have a hard-to-pack 
product ...one that requires special 
protection against moisture gain or 
loss, contamination, insect infesta- 
tion, undesirable odors or loss of 
aroma, 


If you need a little less than the 
super-protection of Bemis Water- 
proof Bags, your best bet is Bemis 
Flexiply Bags. These laminated, all- 
crinkled-paper bags are tough and 
shock-resistant... have stretch and 
flexibility... handle and stack easily. 


Your Bemis Man will help you de- 
termine which is the practical, 
economical shipping bag for you. 
With either Bemis Waterproof or 
Bemis Flexiply, you get the benefits 
of Bemis crisp, multi-color printing 
... and Bemis multi-plant service. 


Bers 


408-R Pine St., St. Louis 2, Mo. 





LITERATURE .. .- 





Soda Caustic “Caustic Soda Buyer's 
Guide” contains helpful facts on eco- 
nomics of 50% & 73%. solutions; 
other forms of caustic soda; capaci- 
ties of tank cars & other containers; 
useful shipping data; etc. : 
62 *Hooker Electrochem. Co. 





Sedium Amide...... Sodium amide may 
provide the answer to your chemical 
processing problem. Makes available 
a detailed reference containing infor- 
mation on uses, preparation, proper- 
ties and handling, etc. 

4A Ethyl Corp. 





Sodium  Borohydride Features nu- 
merous uses; organic reductions; 
foaming agent; hydrogen generation ; 
hydrogenation; etc. For technical in- 
formation regarding sodium borohy- 
dride request Bulletin 582. 
484B Metal Hydrides. 





Sodium Phosphates Describes pro- 
duct line—sodium _ tripolyphosphate, 
tri-sodium phosphate (crystalline— 
monohydrate), tetrasodium pyrophos- 
phate (anhydrous), sodium polyphos, 
ete. Request new catalog & handbook. 
484C Blockson Chem. Co. 





Sodium m-Silicate Valuable data on 
Drymet anahydrous—the most highly 
concentrated form of sodium m-Sili- 
eate. Drymet File Folder contains 
complete technical information and 
suggested formulations. 

BL415 *Cowles Chem. Co. 





Assure controlled evapora- 

In paint & surface coating in- 

dustry . . solvents offer precise 

characteristics to meet your most ex- 

acting requirements. Full data on 
characteristics & specifications. 

79 *Esso Standard Oil Co. 





Armid O acts as a mutual 
solvent for primary ingredients of 
quality wax paper coatings—1% of 
Armid O makes coatings transparent 
& flexible. Request product sample 
& a copy of the Armids Booklet. 

Armour Chem. Div. 





Versatile solvents feature 
important applications in the manu- 
facture of inks and dyes, resins and 
plasticizers, textile chemicals, etc 
Request complete information, Data 
Sheets, valuable product samples. 
484E Olin Mathieson Chem. Corp. 


Stabilizers Describes Stayrite #70 
——a new stablizer for polyvinylchloride 
type resins . combining superior 
qualities of both cadmium & barium 
fatty acid soaps. Technical Service 
Bulletin No. S-2. 

F 





Witco Chem. Co. 


Stearates Illustrated, 36 p. covers 
Witco stearates ... their properties 
and uses. Includes alumium stearates, 
cadmium stearate, calcium stearates, 
lead stearates, lithium stearates, etc. 


Bulletin 53-1. 
484G Witco Chem. Co. 








Styrene Monomer Starting point for 
large volume chemical manufacturing 
—styrene-based dispersions, polyester 
resins, elastomers, styrene modified 
alkyd resins, styrenated oils, etc. 
Details in illustrated, 44 p. 
484H Monsanto Chem. Co. 


Styrene Monomer Well-known 
throughout industry for its diversity of 
applications . .. this chemical may be 
the key to new or improved products 
in your field. Makes available samples 
and complete information. 

72 *Koppers Co. 


Succinonitrile 16 p. includes proper- 
tics, summary chart of typical organic 
reactions, chemical reactions, poten- 
tial uses, toxicity & handling informa- 
tion, & a bibliography. Technical 

Bulletin 0-116. 

481I 








Monsanto Chem. Co. 





Suplphur Dioxide .A versatile chem- 
ica) reagent for industry, sulphur 
dioxide can be used as a reducing or 
bleaching agent, preservative, antich- 
lor, neutralizer, pH control. Details in 
“Virginia SOs” Folder. 

166 *Virginia Smelting Co. 
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Surface Active Agents Industry has 
found use for Aerosol surface active 
agents in thousands of processes and 
a progession of new uses. Numerous 
important applications highlighted in 
a new descriptive Booklet. 
24-5d *American Cyanamid Co. 





Thixcin A fine white powder that 
swells in aliphatic solvents & most 
oil-based compositions to form a 
loosely knit lattice structure of tre- 
mendous supporting power. Offers 
sample & technical information. 
485A Baker Castor Oil Co. 





Waxes, Cane The only domestic 
vegetable wax completely free of 
adulteration with other waxes. Posi- 
tive laboratory-controjied uniformity. 
Company makes available complete 
information & product samples. 
485B Warwick Wax Co. 





Zine Dust Zine dust as a reducing 
agent offers valuable advantages: 
original cost lower than most com- 
monly used agents; works in alkaline 
& acidic solutions of varying pH; etc. 
Furnishes half-pint sample. 
485C Federated Metals Div. 





Construction Materials 





Alloys, Fabricated Illustrated, 24 p. 
covers Rolock heat & corrosion resist- 
ant fabricated alloys. Contains photos 
of 74 baskets, trays, racks, retorts, 
fixtures, etc. Heat Treating Section 
Catalog No. B-8 
485D Rolock, Ine. 





Alloys, Hard-Facing Impart superior 
abrasion & corrosion resistance to 
finished metal parts. Spraywelder is 
a metal spraying unit for applying 
powdered Colmonoy alloys. Request 
new Modei C Spraywelder Catalog. 
L416 *Wall Colomoy Corp. 





Aluminum Process industry applica- 
tions of aluminum for producing 
everything from beer to bomb shells 
are thorougly analyzed in illustrated, 
80 p. book, “Process Industries 
Applications of Alcoa Aluminum.” 
40-I *Aluminum Co. of America. 





Castings Folder presents a _ variety 
of stainless steel cast parts with 
information as to alloy, weight & 
aplication. Also a complete data chart 
listing 28 alloys with recommendations 
for their use. 
338b *Cooper Alloy Corp. 





Moatings, Protective Arco experi- 
enced manpower—advanced methods 
—superior materials .. . assembled to 
combat corrosion in every phase of 
industry. Examples of protection in 
fully illustrated, 4 p. Folder. 
485E Automotive Rubber Co. 





Fabrication, Metal Booklet, ‘Facili- 
ties & Products,” with information & 
photographs which show why com- 
pany can turn out—-at low cost— 
specialized heavy equipment fer chem- 
ical plants, available upon request. 

35 *Newport News Shipbuilding. 





Fabrication, Metal Manufactures 
metal products for many industrial 
uses ... from complete carbon-black 
plants to steel conveyor boxes. De- 
signs, engineers and fabricates to 
specific needs. Full data. 

380 *Boardman Co. 





Fabrication, Plate...... Company is thor- 
ougly experienced in working and 
welding numerous alloys and clad 
materials, as well as the carbon steels 
and stainless steels. For complete 
details, request Bulletin PF. 

69 *Downingtown Iron Wks. 





Fabrication, Process Equipment 
signed and built around the use of 
Haveg—basic construction material 
that resists corrosion. Includes size 
and chemical resistance charts in 64 
p. illustrated Bulletin F-6. 
364a *Haveg Corp. 





* See explanation on p. 478 
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BEST SUITED TO YOUR PLANT CONDITIONS 


CEILCOTE experience takes the “mystery” out of selecting the proper 
protective coating. Because no single coating will meet all corrosive 
conditions, CEILCOTE offers eight different types of organic coatings 
including phenolics ... asphaltums .. . gilsonites ... coal tar . . . epoxys 
... polyesters ... vinyls and furfuryls. 


Because CEILCOTE provides a complete range of laboratory tested and 
field proven protective coatings, there is no need to compromise . . . 
there is one particular coating best suited to meet your conditions. Send 
us the details and our staff of chemical engineers will evaluate ani rec- 
ommend a solution to your industrial coating problem. 
Write today for new 8 page brochure (No. 150) giving complete 
information on base formulation ... adhesion . . . abrasion re- 
sistance .. . chemical characteristics . . . film thickness and cost. 


THE CEILCOTE COMPANY 


< CORROSION-PROOF MATERIAL AND CONSTRUCTION 
4836 RIDGE ROAD CLEVELAND, OHIO 
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The Quaker Qals 


Frequent success has resulted from 
investment in use research based on 
QO furfural. The return on the 
investment has been derived through 
creation of new products, as well 

as through better methods for 
processing existing products. 


There are well over fifty 
commercial uses for QO furfural, 
with the list still growing 

at a healthy rate. 


Some of the principal useful 
properties of furfural are: 


POLAR SOLVENT AND EXTRACTION—Furfural 
is useful in separating mixtures by solvent ex- 
traction or extractive distillation. Excellent selec- 
tivity, good phase separation, stability of the 
solvent, as well as ease and completeness of re- 
covery are important features. 


CHEMICAL REACTIONS OF THE ALDEHYDE 
GROUP —F urfural is an economical source of alde- 
hyde for the preparation of phenolic resins. The 
, furan ring exerts a modifying effect on the re- 
sultant resins and improves flow and deep draw 
properties, chemical resistance and wetting. 


REACTIONS OF THE RING—Many cyclic and 
open chain compounds are readily and econom- 
ically obtainable from furfural. Here is an example 
of one reaction route that has opened up an entire 
new. field. 


REACTIVE SOLVENT—F urfural is not only a pow- 
erful solvent but in some cases actually may be 
reacted with the solute, thus becoming a part of 
the final product. A good example of this is with 
phenolic resins. This property is valuable to manu- 
facturers of abrasive wheels, brake linings and 
other products where wetting, solubility, and 
minimum production of volatiles are important. 


A request on your letterhead for a sample and 
Bulletin 204 ‘“‘Current Uses of Furfural” will re- 
ceive prompt attention, and may be the start of a 
sound investment for you. 


, (ompany 335Z The Merchandise Mart, Chicago 54, Illinois 
Room 535Z, 120 Wall St., New York 5, N. Y. 
Room 435Z,P. O. Box 4376, Portland 8, Oregon 


In the United Kingdom: Imperial Chemical 

Industries, Ltd., Billingham, England 

In Europe: Quaker Oots-Graanproducten N. V., 

Rotterdam, The Netherlands; 

Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France 
in Australia: Swift & Company, Pty., Ltd., Sydney 

_ in Japan: F. Kanematsu & Co., Ltd., Tokyo 


LITERATURE ... 





Fabrication, Process Equipment. a.@ De 
Bulletin outlines use of Type 1 poly- 
vinyl chloride in fabrication of ex- 
haust systems, process equipment & 
processing tanks. Includes section on 
plastic pipe & fittings. 

486A Atlas Mineral Products Co. 





Floors, Corrosion-Proof Iliustrated 
reference describes Nukem corrosion- 
proof acid brick floors. Covers req- 
uisites of a  corrosion-proof floor, 
specification, users, etc. A. I. A. File 
No. 3-B No. 3-F-11 (NN). 
486B Nukem Products Corp. 





Insulation, Block Eagle-Picher ed 
Supertemp block insulation . .. with 
the new “precision-finish.”” A highly 
efficient, all-purpose insulating block 
that is practically dustless. Offers 
product sample. 

55 *EKagle-Pitcher Co. 





Insulation, Cellular Glass......New Bro- 
chure tells how the use of Foamglas 
solved severe insulating problems of 
leading users. Shows application to 
insulate roofs, ceilings, walls and 
floors, etc. Fully illustrated. 
486C : Pittsburgh Corning Corp. 





Insulation, Industrial.......No matter 
where your insulation job may be 
Armstrong can give you efficient, well- 
integrated, on-the-job service from 
original spees to final installation. 
Descriptive Booklet. 

*Armstrong Cork Co. 





Insulation, Pipe Amosite...the South 
African asbestos with long, strong, 
resilient fibers gives Unibestos pipe in- 
sulation greater strength and superior 
insulating ability. Data in Bulletin 
No. 109C. 

160 *Union Asbestos & Rubber Co. 





Rubber, Sponge Areo-Cel natural 
and synthetic closed-cell sponge rub- 
ber is unique in structure and versatile 
in application. Includes advantages, 
specifications, a chemical resistance 
table, etc., in illustrated, 4 p. 
486D Automotive Rubber Co. 





Steels,| Stainless p. case-bound 
Handbook will Te Nay you to select right 
stainless steel & to use it properly. 
Furnishes comprehensive listings of 
analysis, properties & characteristics 
of each type. 

358 *Allegheny Ludlum Steel Corp. 





Steels, Stainless...... “Stainless Steel & 
Textiles” presents story of stainless 
steels as they can be used in textile 
processing. Facts are backed by test 
data on average corrosion rate of 
different stainless types. 
486E Armco Steel Corp. 





Structural Materials..... Lamicor—a new 
structural material combing unique 
thermal, electrical, chemical & me- 
chanical properties—fully described 
in illustrated Folder. Covers appli- 
cations, specifications, etc. 
486F ; Strick Plastics Corp. 





Titanium Shows resistance to 
chloride solutions and retains useful 
strength up to 800-1000F. Other ad- 

vantages and data on application and 
fabrication of,titanium alloys in de- 
scriptive Rem-Cru Review. 

162 *Rem-Cru Titanium. 





Electrical & Mechanical 





Closures...... Sillers Flex Ring Closures 
offer advantages over conventional 
flange type of closures: low initial 
cost—less time for opening & closing 

(just one bolt)—-ease of handling— 
etc. Bulletin No. 3000. 
406 *Sillers Engrg, Co. 





Drives, Dry Fluid Flexidyne easily 
handles difficult starting problems, 
and gives a new kind of protection 
against shock and overloads. For 
complete product information, request 
company’s special Bulletin. 

86-7 *Dodge Mfg. Corp. 
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Engines, Diesel Illustrated, 20 p. 
covers features of Type “S”’ |& “SS” 
heavy duty diesel engines in sizes 
from 375 to 1000 hp. Data on lubri- 
eation, cooling & fuel injection sys- 
tems of engines. Form 10,044. 
487A Ingersoll-Rand Co. 





Gaskets, Tefion The ideal seal for 
many process applications is a Flexi- 
tallic gasket with teflon trapped be- 
tween edges of stainless steel. For 
complete data request folder, ‘Teflon 
in Flexitallic Gaskets.” 

374 *Flexitallic Gasket Co. 





Motors Graphically illustrates im- 
proved types of U.S. vertical solid 
shaft motors. Includes Unimount ver- 
tical motors in ratings from 3} to 400 
hp in grease & oil lubricated types. 
Request Bulletin No. 1868. 
487B U. S. Elecl. Motors. 





Motors Wagener Tyve DP motors are 
protected by rugged, corrosion-resist- 
ant cast iron frames, smoothly 
rounded so that no moisture can col- 
lect on them. For complete informa- 
tion, request Bulletin No. MU-202. 
152 *Waener Elec. Corp. 





Motors, Explosion-Proof...... New litera- 
ture shows complete line of explosion- 
proof motors, typical frame sizes de- 
signed and manufactured for the 
chemical industry. Describes in detail 
valuable construction features. 
487C Marathon Elec. Mfg. Corp. 





Motors, Fan Cooled Bearing, fully 
enclosed and protected, yet easy to 
grease when desired ... gives more 
value for your motor dollar. Covers 
line of totally-enclosed fan-cooled 
motors in Bulletin No. 51B7225. 

34 *Allis-Chalmers Mfg. Co. 





Packings, Valve & Pump V-rings, 
cup and cone, and wedge type pack- 
ings of chemical resistant pure teflon 
—engineered for greater flexibility 
and resiliency. Full information de- 
tailed in Bulletin TP-1053. 

379 *C. S. Gasket Co. 





Pulleys, Variable Speed Brochure 
covers Hi-Lo automatic variable speed 
pulleys & Hi-Lo systems. Lists ad- 
vantages of pulley & is documented 
with graphs, diagrams, cutaway views 
& photos of unit in action. 8 p. 
487D Squipment Engrg. Co. 





Rims, Sprocket Operation of over- 
head valves solved thru use of Babbitt 
adjustable sprocket rim with chain 
guide. Fits any valve wheel—dquickly 
installed—low in cost. Folder shows 
many typical applications. 
487E Babbitt Steam Specialty Co. 





For long dependable service 
economical operation is de- 
operating conditions ar haz- 
ardous; loss of costly fluids must be 
prevented: complete sealing is re- 
quired. Bulletin No. 455-CE. 
BL407 *Durametallic Corp. 





Seals, Mechanical Combining chem- 
ically impervious teflon with a _ bal- 
anced bellows design—Chemiseal ex- 
ternal mechanical seals last longer & 
give unsurpassed performance. De- 
tails in Bulletin No. MS-954. 

382 *U. S. Gasket Co. 





Starters, Motor 3uilt in wide range 
of ratings for squirrel-cage, wound- 
rotor & Synchronous motors .. . for 
full or reduced voltage ... reversing 
or non-reversing. Details in Bulletin 
No. 14B6410B. 

369 *Allis-Chalmers Mfg. Co. 





Switchgear......Metal-clad switchgear 
rated 2.4 KV to 13.8 KV & 50 to 500 
MVA fully described in illustrated, 
52 p. Covers applications, installation, 
maintenance, design features, ete. 
Bulletin No. GEA-5664C. 
487F General Elec. Co 





Teflon Products Tllustrated booklet, 
“The Best in Teflon,’’ covers data on 
teflon parts & products—bellows, bel- 
lows connectors, pump &, valve pack- 
ings, tubing & other molded forms. 
12 p. Chemlon Catalog. 
39la *Crane Packing Co. 





* See explanation on p. 478 


CuemicaL ENGINEERING—June 1955 


Calendered Backing 


TRA RT bh bd ba he 
nabs na ea nd banda) 
Mhe ne ba nt be baad ba 
sy epee mri Go jdm 
phe hn hr Ly oy hoe 


‘ial bill bial ull sad baad al wb 


reretyrer 


eae Seok 


PALA AA ates 
Phas Pita teeey 


eh At Med he La 


ah Pata te ght AMD gh 
Pane a Obey ast 


Twilled Dutch Filter 


OFFICES 


itch Filter 


NO MATTER HOW YOU BUY 


INDUSTRIAL 
WIRE CLOTH | 


in bulk from stock ] or special fabrications 
YOU CAN RELY ON 


COMPLETE LINE—Cambridge stocks include a _ wide 
variety of specifications from the finest to the coarsest 
mesh in any metal or alloy. 


QUALITY—Accurate mesh count and uniform mesh size 
are assured by individual loom operation and careful 
inspection just before shipment. 


PROMPT SERVICE—You get immediate delivery on the 
most frequently used types of cloth. If your needs are 
not in stock, we’ll schedule our looms to get your material 
‘to you without delay. 


CAMBRIDGE ENGINEERS, both in the home office and in 
the field, are fully qualified to help you select the cloth 
to meet your needs, whether you order in bulk or special 
fabrications. In fabricating parts of any type . . . filter 
leaves, strainers, sizing screens’. . . we’ll work from your 
prints or draw up prints for your OK. 


LET US QUOTE on your next order for wire cloth. Call your 
Cambridge Field Engineer-—he’s listed under ‘‘Wire Cloth’’ 
in your classified telephone book. 


OR, WRITE DIRECT for FREE 80-page CATALOG and 
stock list giving full range of wire cloth available. 
Describes fabrication facilities and gives useful 
metailurgical data. 


METAL {1-1 - SPECIAL Department G, 
CONVEYOR++—++:. METAL Cambridge 6, 
BELTS +-+~TFABRICATIONS Maryland 


IN PRINCIPAL INDUSTRIAL ciTrigs 
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McNally 
Centrifugal PUMPS 


Special Built McNally Pittsburg centrif- 
ugal pumps are used to handle abrasive 
and corrosive sludges, slimes, and slurrys. 
They give maximum pumping service for 
years. 
In these slurry pumps, the volute, impeller, 
wearing plate and suction nozzle are cast 
of McNally specification NiHard. The 
pumps are of open impeller, single stage 
type. They are direct connected, or v-belt 
and driven, depending on the type of service 
and installation requirements. 
BUILDERS SPECIAL DESIGN 
of McNally Pittsburg designs special centrif- 
ugal pumps to your requirements; or 
EQUIPMENT builds special pumps to your design. For 
for Information Write to Either Plant. 
BASIC 


MANUFACTURING SERVICES 
INDUSTRIES 


DESIGNERS 


Specification Cast Iron Assembly 
Heavy Machining Platework 
Stress Relieving Structural Steel 


Consulting Services without Obligation 
WRITE FOR DESCRIPTIVE BULLETINS 








MCNALLY PITTSBURG 


MANUFACTURING CORPORATION 
307 North Michigan, Chicago, Illinois 
First National Bank Bidg., Pittsburgh, Pa. 
Pittsburg, Kansas Weliston, Ohio 


OFFICES: 


PLANTS: 





n 
| 





. 


LITERATURE ... 





Handling & Packaging 





Baggers, Gross Describes and illus- 
trates company’s manually-operated 
gross bagger. Lists features and in- 
cludes a dimensioned engineering 
drawing showing top and side views. 
Request Data Sheet No. 5301. 
488A Richardson Scale Co. 





Buckets, Elevator Designed for han- 
dling maximum capacties of granular, 
free-flowing materials at high speeds. 
Includes construction features, design 
recommendations for high-speed ele- 
vators, etc. in Folder 2548. 
488B Link-Belt Co. 


Conveyor-Elevator Systems For bulk 
handling problems where corrosion, 
degradation, dust or economical adap- 
tation to limited space or plant lay- 
out are vital considerations. Informa- 
tion in Bulletin No. 349. 

172 *Stephens-Adamson Mfg. Co. 








Conveyors, Natural-Frequency 
on unique, patented vibrating princi- 
ple which permits them to handle 
many materials too tough for most 
screw, belt, apron, vibrating, etc. con- 
veyors. Data in Bulletin 111. 
& 27 *Carrier Conveyor Corp. 





Conveyors, Screw Feature efficient 
operation plus long-life, low mainte- 
nance service. Company makes avail- 
able a 92 p. screw conveyor book of 
pre-engineered selection and applica- 
tion data. Book No. 2289. 

13 *Link-Belt Co. 





Conveyors, Vibrating G-W __OOscil- 
veyor offers most inexpensive, prac- 
tical way to move loose bulk materi- 
als—at speeds up to 50 ft per min. 
New Idea Book on engineered mater- 
als handling plus full Oscilveyor 


story. 
TL491 *Gifford-Wood Co. 





head or removable 
head types . protect sensitive 
chemicals, oils, and food products 
agains contamination during shipment 
or in storage. Data in Hackney Drum 
and Barrel Catalog. 

363 *Pressed Steel Tank Co. 


Drums Tight 





Available in 8, 10 & 12-inch 

Prater Airlock feeder saves 

money in handling practically any 

finely ground or granulated material 

including most highly abrasive sub- 
stances. Illustrated Brochure. 

473 *Prater Pulverizer Co. 


Feeders......From 100 Ibs./hr. to 100 
tons/hr. are suspended from the feed 
bin which: eliminates costly feeder 
support structure; provides accessi- 
bility to equipment following feeder. 
Data in Bulletin 33-E-11. 
410a *Hardinge Co. 








Feeders—Conveyors—Stackers 
tire installations built to 
adverse conditions ... to 
efficiently at low cost 
rigid engineering standards. 
mation in Catalog 852. 

365 *Jeffrey Mfg. Co. 


withstand 
operate 
to meet 

Infor- 





Feeders, Weighing...... Never before has 
a weighing feeder attained the ac- 
curacy of the Omega Hi-Weigh—the 
new feeder with the revolutionary 
Sens-A-Gram Controller. Complete 
details in Bulletin No. 37-M1. 

167 *Omega Mach. Co. 





Reagent Accurately 
meter minute quantities of liquid 
from 0 cc to 2000 ce per minute. 
Float valve in tank permits connec- 
tion of feeder to bulk storage device. 
Data in Bulletin F6-B9. 

475e *Denver Equipment Co. 


Feeders, Wet 





Gratings, Floor In both size and 
type ... there is a Kerrigan Keld- 
forged grating for every requirement. 
Makes available illustrated Catalogs 
containing full information. Also a 
desk-size grating sample. 

R409 *Kerrigan Iron Wks. 





* See explanation on p. 478 
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Magnets All Eriez magnets are non- 
electric, self-contained. They operate 
without wires or attachments. Mag- 
netic power lasts a lifetime—the first 
cost is the last. Request booklet, 


“Magnetic Ideas.” 
4i%a *Eriez Mfg. Co. 





Magnets, Grate Designed for remov- 
ing tramp iron and fines from free- 
flowing dry materials such as grains, 
coffee, dried fruits and foods, to- 
bacco, pelleted products, etc. Com- 
plete data in Bulletin B-214. 

41%b *Eriez Mfg. Co. 





Seales, Crane SR-4 is a convenient 
& rugged device for weighing objects 
at same time they are being lifted 
by a crane. Covers features, instru- 
mentation, installation, etc., in illus- 
trated 12 p. Bulletin 4304. 
489A. Baldwin-Lima-Hamilton Corp. 





Traps, Pipeline Designed for effi- 
cient removal of unwanted iron and 
fines from almost all types of liquids 
flowing thru pipelines, Ferro-traps 
protect costly screens, pumps, mixers, 
ete. Bulletin B-605. 
4lic *Eriez Mfg. Co. 





Heating & Cooling 





Numerous valuable features 
make self-contained boilers _first 
choice for commercial, institutional 
and industrial applications. In sizes 
15 to 500 hp, 15 to 250 psi. Details 
in Catalog No. AD-100. 

349 *Cleaver-Brooks Co. 





Burners Thousands of burners, in 
chemical industries, have speeded up 
and improved many heating processes. 
80 types and 800 sizes completely 
described and rated in detailed Cata- 
log. Literature H54-16. 

R107 *Surface Combustion Corp. 





Chillers, Liquid The flexibility of 
the Acme Flow-Therm liquid chiller 
for air conditioning, heat pump 
industrial liquid cooling applications 
is explained in new reference. Request 
Catalog No. 220-A. 
489B Acme Industries. 





Coolers, Air-Quenching Information 
on how savings can be effected in the 
cement, lime and chemical industries 
through use of an air-quenching shak- 
ing grate cooler. Details in illustra- 
ted Bulletin No. 07B7869. 

311 *Allis-Chalmers Mfg. Co. 





Coolers, Cascade......Designed for cool- 
ing corrosive liquids and gases. Low 
initial cost and maintenance, radiused 
returns for low pressure drop as well 
as redwood waterguide strips. Re- 
quest Catalog No. S-6820. 
281e *National Carbon Co. 





Generators, Steam Available in bent 
tube types and straight tube, forged 
steel sectional header types for solid, 
liquid, or gaseous fuel burned singly 
or in combination. Bulletins cover 
complete line. 

174 *Henry Vogt Mach. Co. 





Generators, Steam Compact, com- 
pletely factory assembled & Factory 
Fire Tested ‘“‘Keystones” fit into any 
plant's variable steam needs. Covers 
fully automatically controlled Key- 
stone in Bulletin No. SB-51. 

43 *Erie City Iron Wks. 





Heat Exchanger Sections Available 
with mild steel, stainless, alloy and 
non-ferrous fintubes . . . in standard 
sizes... for a wide range of capaci- 
ties and pressures. Information in 
Bulletin No. 512. 
78a *Brown Fintube Co. 





Heat Exchangers Describes how 
equipment offers: chemical resistance 
to practically all corrosive fluids; re- 
sistance to servere thermal shock; 
high heat-transfer rates; low mainte- 
nance; etc. Catalog S-6740. 
281c *National Carbon Co. 





* See explanation on p. 478 
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High-Pressure 
mmonia Valves 





Castings 
gree}, i 


and 


Catalog O Gives Sizes, 

Symbol Numbers, Dimen- 

sions and Weights of 

Valves, Fittings and Ac- 

cessories. Get Your Copy 
Now 


high-pressure Ww 





STOCK PILING WATER 
Against potential ahotlager- 


with a 
DEMING 
PUMP 


@ A réserve supply of water for protection 
against shortage is a “preventive form of 
insurance.” That and other considerations 
caused a midwestern manufacturer to call in 
a Deming Distributor for assistance in planning 
the company “water works” illustrated above. 


Other considerations included the high cost of 
“city water;” the uncertainty of city supply 
during summer peak demands; and the need 
to process water in advance of its use in 
plant operations. 


Water is pumped from a 140-ft. deep well on 
company property. Capacity of the Deming 
Vertical Turbine Pump is more than 650,000 
gallons a day at 50-70 Ibs. pressure. Pump 
is operated by a 50 H.P. motor. The three 
storage tanks shown in the picture have a 
combined capacity of 22,500 gallons. 


The “pay-off” on this installation is the big 
reduction in water costs and the “preventive 
insurance” against possible stoppage of plant 
operations due to lack of water. 


Investigate the advantages of Deming Vertical 
Turbine Pumps. Write for BULLETIN No. 4700. 








THE DEMING COMPANY 


525 BROADWAY « SALEM, OHIO 





LITERATURE 





Heat Exchangers Illustrated, | 16 p. 
includes sections on: companys his- 
tory; engineering department; fabri- 
cation facilities; economics of design 
of heat exchangers; quality control, 
testing, research. 
490A Western Supply Co. 





Heat Exchangers Presents a fully 
illustrated 12 p. reference describing 
company’s line of Impervite impervi- 
ous graphite equipment .. . for high 
efficiency chemical heat transfer. Re- 
quest Catalog HE 642. 
490B Falls Industries. 





Heat Exchangers “WU" heat ex- 
changer is an extremely versatile, in- 
stantaneous water heating unit, with 
a wide range of applications. Covers 
features, materials of construction, 
ratings, etc. Bulletin GC-1054. 

41900 Bell & Gossett Co. 





Heat Exchangers, Tube Bundle 
standardized heat exchanger design 
features lower first cost, more area 
per unit, choice of tube lengths, faster 
delivery, etc. Company offers full de- 
tails in Catalog S-6840. 
281d , *National Carbon Co. 





Heating Systems, Dowtherm 
nishes descriptive information 
Dowtherm heating systems for proc- 
esses requiring precision control of 
high constant temperatures at low 
pressures, in Bulletin ID-54-5. 
127 *Foster Wheeler Corp. 





Humidity Conditioning Stops mois- 
ture regain in ammonium nitrate 
using 87°F coolant to get 46°F dew- 
point. Economical, rugged & safe 
Kathabar units are fully described in 
Literature Group No. K54-3. 

366 *Surface Combination Corp. 





Platecoils Designed for tank heating 
and cooling problems due to inefficient 
pipe coils. These cost-saving plate- 
coils heat or cool 50% faster and 
take 50% less space in the tank. Of- 
fers Bulletin No. P61. 
168 *Tranter Mfg. 





Towers, Cooling Describes LoLine 
cooling towers .. . specifically de- 
signed for air conditioning applica- 
tions—with the lowest silhouette of 
any tower of 75 ton capacity or larger. 
Bulletin No. 5.1.902. 
490D J. F. Pritchard & Co. 





Towers, Cooling Reflect over 50 
vears of experience in meeting specific 
needs of all types of power & process 
plants. Engineered & constructed to 
give maximum performance at mini- 
mum cost. Catalog No. CT-52-4. 
402 *Foster Wheeler Corp. 





Traps, Steam Lists numerous fea- 
tures of Thermodynamic steam traps 
such as: only one moving part; prac- 
tically no maintenance; no changing 
of heads or seats; close tight on no 
load; ete. Illustrated Bulletin 255-A. 
490E Sarco Coa 





Traps, Steam Company makes avail- 
able a descriptive 44 p. Steam Trap 
Book which furnishes complete trap 
data and prices plus useful selection, 
installation and maintenance _ infor- 
mation. Request Catalog “J.” 

350 *Armstrong Mach. Wks. 





Traps, Steam Impulse steam traps 
offer many features: stainless steel— 
body & internal parts; good for all 
pressures without change of valve or 
seat; low maintenance—1l moving 
part, etc. Request valuable Catalog. 
317 *Yarnall-Waring Co. 





* See explanation on p. 478 
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on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 


June 1955—CuemicaL ENGINEERING 








moves bulk materials 
inexpensively 
equietly 

oo fapidly 





G-W 
OSCILVEYOR 


the VIBRATING CONVEYOR 
THAT PUTS ALL VIBRATION TO WORK! 


Here’s the most inexpensive, practical way to move 
most loose bulk materials—at speeds up to 50 ft. per min. 
G-W Oscilveyors as long as 100 ft. powered by one drive unit! 


Three drive weights — for better distribution, smoother ad ® 1 
All vibration put to work by heavy Peer: PLA -TAN K TACK 
duty reciprocating springs and : oe ihe . 


new-design rubber-cushioned 


rocker arms. If a vibrating-type ; } 
conveyor fits into your picture — se 


don’t buy without seeing G-W 


Oscilveyor first! Write today. : 3 sae ' T0 YOUR 
Giroro-Wooo Co. Wamemmaeets FUME PROBLEM? 


HUDSON, N.Y. AND PRINCIPAL CITIES 


Shown here is a light-weight, easily- 
erected PLA-TANK stack which 
DAVENPORT ROTARY handles fume exhaust at the new 
DAVENPORT owe ap of the 2 ieee Chemical 
est Chicago, Ill. 
The stack has a 44” diameter, is 69’ 
DRYERS and COOLERS PRESSING — DRYING long including 90° elbow, cross run to 
: and fan chamber and riser beyond fan. 
COOLING Equipment There are inlets from three floors to 
RES — exhausts from individual tank | 

Continuous DeWatering systems. Stack was prefabricated with 

anges for fast installation. 
HS ATRIA OS PLA-TANK STACKS may also be 
ROTARY DRYERS the answer to your problem of venting 
Sian tube: Rak Aa corrosive fumes — inside or out. Con- 

dD c sider these many advantages 
an irect Fire - - « manufactured from long-life, 
Ae Rm RITA resin-bonded glass _— laminate 
. . resistant to a wider variety of 
DRUM DRYERS fonts and temperature than ever 
ore 
ROTARY COOLERS + - mot affected by extremes in 
Water and Air weather 

oe ili - weight, easy to install; 
need less rigging and support; 


FAB Ri CATI ¥ G FAC | LITIES ee freight, shipping 


‘ + . competitively priced; available 
Davenport Machine & Foundry Company has adequate facilities for fabricating in diameters to 60” y 
drying equipment from the smallest laboratory units to the largest commercial 
willie: Let us help you solve your problem the 
Three units in the process of fabrication in our plant are pictured above. Gittas dade’ tas Gaal eae STACKS. 
The unit to the left — ROTARY DIRECT FIRE DRYER — 7'-0” dia. x 50’-0” long. 
The unit in the center — ROTARY HOT AIR DRYER (stainless steel) — P-20 
2'-3" dia. x 14-0” long. | 
The unit to the right — ROTARY AIR COOLER — 10’-0” dia. x 50’-0” long. 


Let our engineers consult with you on your PRESSING, DRYING, and PLA-TANK INC. 
A | 9 ls 


Presses 


Atmospheric 





COOLING problems. Send for complete catalog, or for quick reference, con- 
sult your CHEMICAL ENGINEERING CATALOG, 1954 or 1955. 


| THE CHEMICAL CORPORATION 
daven or MACHINE and | ept. st rren, Massachusetts 
b a npor« COMPANY | es Co. 2 
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LITERATURE 


At the center 





Tubes, Condenser Resisting different 
types of corrosion, they eliminate need 


of your for frequent retubing & shutdowns— 
improve heat-transfer characteristics 


—reduce maintenance costs. Tech- 


& EPA RATION . ns  Brilgesort Brass Co. 
problem vila | Instruments & Controls 











Amplifiers, DC A A eet in 
new PowrAmp line of electro-pneu- 

OVERFLOW matic & electro-hydraulic measure- 

ment & control components with un- 

usual sensitivity & accuracy. Full 

story in Bulletin MSP-111.1. 

68 *Hagan Corp. 











Amplifiers, Pig pet bab naga ae 
| pects of Magamp magnetic amplifiers 

UNDERFLOW | for control applications covered in 20 

p. booklet. Includes basic theory un- 

derlying magnetic amplifier operation. 

Technical Data 52-600. 

492A Westinghouse El«c. Corp. 





Analysis of Light Hydrocarbons 
Fracton is the product of a new ap- 
proach in the development of a faster 
and simpler method of analysis of 
light hydrocarbon gases. Complete in- 
formation in Booklet No. 82. 
492B Burrell Corp. 





Analyzers .- Tri-Non & Bichromator 
analyzers continuously record concen- 
tration of any desired stream com- 
ponent. Each is sensitized & adjusted 
to specific plant conditions before 


shipping. Full details. 
: 299 *Perkin-Elmer Corp. 
Analyzers, Infrared Complete details 
on infrared analyzer (Type 38-101). 
Handles up to five streams at a rate 
of five analyses per hour per stream, 
7 i.e., 12-minute cycle period, Request 


Bulletin CEC 1840-X1. 
309a *Consolidated Engrg. Corp. 


The Merco continuous separation of liquids Control, Coordinated Coordinated 
and suspended solids offers these advantages oraients eaimanin pinac Fully flies. 
“ e e ‘. ; trated Composite Catalog No. 5002 
to the chemical processing industry: provides a condensed description of 
complete Honeywell product line. 

324-5 *Minneapolis-Honeywell 


MERCO Flexibility Control Systems, Reactor Package 

2 ° . reactor control in its various aspects 

Simple external regulation on a Merco centrifuge is completely described in company’s 

° . e on eae new illustrated Brochure. Request 

permits instant control and maximum flexibility. your copy of “L&N Control Systems 
for Nuclear Reactors.” 

90 *Leeds & Northrup Co. 


MERCO Counterfiow Feature Controllers Taylor Fulscope’ con- 

’ a‘ ° . ° trollers provide valuable features: 

Merco’s unique counterflow principle, using a return unit construction — easy low-cost 
maintenance—simple adjustments— 

flow, enables you to— versatility — simple operation — ete. 
Details in Bulletin No. 98151. 

44-5 *Taylor Instrument Cos. 

















e Classify fine solids 
Controls, Temperature Designed to 


; ; control and indicate temperatures of 
35 Wash minute particles gases, liquids or hot plates over wide 


ranges. Typical applications, out- 
e Recover solubles standing features, engineering data, 
etc., in Bulletin No. 42. 

United Elec. Controls Co. 


MERCO Versatility Instruments, Electronic Process Control 
‘ Illustrated, 32 p. includes sec- 
The outstanding and unusual features of a Merco tions on: electronic communication in 
‘ 5 ° ° process control; major elements & de- 
Centrifuge permit a great variety of operations— sign features; miniature recorder ; etc. 
. ° ° ulletin a 

clarification (solids removal), soluble recovery, 156-7. *Manning, Maxwell & Moore. 


classification, concentration, and washing. Potentiometers Makes the most com- 
plete line of precision potentiometers 
... linear and non-linear versions... 
in the widest choice of sizes, mounting 
styles, resistances. Information in 
Data File 000. 

492D Helipot Corp. 











Recorders Offer valuable features: 
Ma eg ay gree oe yp Mian vie tn — : 
eumatic o onic re- 

M E R wi @) & E ~ T R 1 F U |} PAN L e ey p= le dg receivers & 2 integra- 
; tors; etc. Product specification No. 


E12-5 available upon request. 
342 *Bailey Meter Co. 





i 
* See explanation on p. 478 
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STEEL 


Every kind in stock 


Immediate shipment 


Principal Products: Stainless Steel, Alloys, 
Carbon Steel . . . Bars, Structurals, Plates, 
Sheets, Tubing . . . Also Plastic Pipe, 
Machinery and Tools, etc. 


RYERSON jt 


Joseph T. Ryerson & Son, Inc. Plants at: New York, Boston, Philadelphia, Cut Product Wastage. Vacuflow powder 
Charlotte, N. C., Cincinnati, Cleveland, Detroit, Pittsburgh, Buffalo, Chicago, filling equipment operates on a principle of 
Milwaukee, St. Louis, Los Angeles, San Francisco, Spokane, Seattle vacuum feeding, in- 
stead of pressure, to 
pack powder into a con- 
tainer. 
Air is removed from 
the container to create 
a vacuum which draws 
a measured quantity of 
powder from the hop- 
r. There is no prob- 
em with dust control, 
since the unique Vacu- 
flow method simply 
does not involve air cur- 
rents that cause dust. Rotary Model 
Semi-automatic 
models are available 


; for filling containers 

P N E U MATI C Pa / ranging from the tiny 
? talcum box up to and 

‘ois including 100 Ib. paper 
UNLOADER i bags and 200 lb. drums. 
ane " Rotarymodelsareavail- 
FOR able for automatic pro- 
* s, a | duction of 5 Ib. sizes or 


am is i less at speed of 45 to 300 
CENT ff a 5 per minute. 
eee ee ae _ Pneumatic is the one 


manufacturer in a po- 
sition to furnish ma- 
a : chines for making up 
The latest Fletcher development in its line of modern high-speed complete production 
. . . lines. Units are avail- 
centrifugals is the use of pneumatic controls to greatly ease and Model E shle toe ale. chunings 
simplify unloading operation. By this means the back-breaking jondecentiaséititmen samme banca 
and fatiguing hand cranking operation is eliminated, and the op- ang 0 wicks rengeot hatin, ee 
erator’s efficiency is materially in Wa i i Pneumatic Scate Corp., Lp. 
y ially increased e scraper is at all times 05: Newport Ave, Chibuwr 71, Saks 
under complete control. Also: New York; Chicago; San Francisco; 
The air-operated unloader also simplifies the design of a fume Dallas; Los Angeles; Seattle; Leeds, England 
heel ‘ Canadian Division: 
ood for noxious gases. Delamere & Williams Company, Ltd., Toronto 


Write today for further information. 


FLETCHER WORKS | (Gavan eat 


ave PHILADELPHIA 40, PA. 
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serving the Foundry needs 
of the | 


Chemical Industry 


quality control throughout 


. . - for all the needs of the chemical industry, 
as replacements or for new construction. 
Special parts, such as pump impellers— of stainless 
. steel, monel and other special metal requirements. 
Service Foundry engineers have had many years of 
on-the-job experience and the name ‘‘Service’’ 
is famous throughout the Industry: for expert metallurgical 
control, uniformity of casting, and top workmanship 


throughout. For your needs call . . . 


SERVICE FOUNDRY 


416 Erato Street, New Orleans, U. S. A. 
a division of 


AVONDALE MARINE WAYS, INC. 


P. 0. Box 1030, New Orleans, U. S. A. 
Cable Address: “Serfdry” 


LITERATURE .. - 





Refractometers, Process Describes 
process retractometers (Type 38-201) 
: for monitoring or control of 
fractionating towers and _ stream- 
blending operations. Request valu- 
able Bulletin No. CEC 1839-X1. 
309b *Consolidated Engrg. Corp. 





Regulators, Temperature......With de- 
pendable Sylphon regulator... you 
can make quick changes in tempera- 
tures for liquids, air or gases. Sturdily 
built for years of trouble-free serv- 
ice. Request Catalog LC-D. 3 
392 *Fulton Sylphon Div. 





Rotameters 20 p. book includes: side 
plate construction & safety features ; 
flow capacity charts; details of design 
& construction; dimension drawings ; 
tube & float material & design data; 
ete. Bulletin 115. 
494A Brooks Rotameter Co. 





Spectrophotometers Versatile and 
accurate, the G-E spectrophotometer 
has a range of 380 to 700 millimi- 
crons. Instrument will measure both 
transparent and opaque samplings. 
Data in Bulletin No. GEC-307. 

353 *General Elec. Co. 





Spectrophotometers, Infrared. .....Newly- 
revised 12 p. brochure covers. the 
Beckman IR-2 infrared spectropho- 
tometer & accessories. Includes com- 
ments on infrared analysis & 
instrument design. Bulletin 153-E. 
494B 3eckman Instruments. 





Telemetering Systems Describes the 
Varec Pulse Code telemetering system 
e . for reliable liquid level readings 
over distances limited enly by the 
availability of communications facili- 
ties. Bulletin CP-3008. 
494€ Vapor Recovery Systems Co. 





Telescopes, Industrial..... .: a . ae 
Borescopes permit close-up visual ex- 
amination of interior areas & surfaces 
not otherwise visible. They save time 
& money & prevent costly disman- 
tling. Request Folder. 

TL403 *American Cystoscope Makers. 





Thermometers......Sturdy all-metal con- 
struction resists breakage, makes 
for far longer life on operating 
equipment. Exclusive multiple helix 
assures dependable accuracy during 
long life. Descriptive Bulletin. 

424 *Weston Elecl. Instrument. 





Transmitters, d/p Cell......Pioneered by 
Foxbero seven years ago .. . the d/p 
Cell Transmitter established a new 
standard of performance in flow 
measurement and control. Describes 
design features in Bulletin 13-11. 
50-1 *Foxboro Co. 





Transmitters, Pneumatic 36 p. ref- 
erence covers transmitters for meas- 
uring flow, pressure, level or density. 
Describes & illustrates 22 different 
models, gives hook-ups, ranges, per- 
formance data. Data Book 1004. 

42 *Republic Flow Meters Co. 





Pipe, Fitting, Valves 





Elbows, Long Tangent Feature many 
advantages: save pipe; often elimi- 
nate short nipples and their extra 
welds; save time and money in lining 
up and clamping pipe and fitting; etc. 
Catalog No. 54. 

165 *Midwest Piping Co. 





Fittings Offers Klinger Master Cata- 
log describing the complete range of 
products . . . compressed: asbestos 
sheet packings for all purposes, 
valves, cocks, level gages, synthetic 
and silicone rubbers, ete. 
297a *Klinger Corp. of Ameica. 





Fittings, Flare Triple-lok fittings are 
easiest, fastest & safest way to tube 
up even in close quarters. Leakproof 
even under severe conditions of vibra- 
tion, high pressures & temperatures. 
Catalog No. 4300. 
31a *Parker Appliance Co. 





* See explanation on p. 478 
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Fittings, Forged Steel Wherever 
strong, tough: pipe joints are needed 
. . . Watson Stillman forged steel 
fittings provide a safety factor 
against costly piping failures. Details 
in Bulletin No. A3-50. 
399a *Watson- Stitman Fittings. 





Fittings & Hose Assemblies...... New 
Hoze-lok fittings and hose assemblies 
(for medium and high pressure hy- 
draulic service) offer better  per- 
formance, easier make-up, greater re- 
usability. Catalog No. 4400. 
31b *Parker Appliance Co. 





Fittings, Pipe...... Presents newest cata- 

logue of stainless steel pipe fittings 

which shows all standard pipe fittings 

and flanges, flanged fiittings, butt 

weld fittings, etc. Request fully illus- ° 

trated Catalog No. 653. If you have trouble moving — 

54da *Cameco Products. 

es e e 

I gy ety 4 Sas Nw sam. Ammonium Nitrate, Diatomaceous Earth, 
less steel fittings will assure you of 
long, trouble-free service in tough 
piping applications . . . will reduce Vinyl en or any other material 
down-time and cut maintenance costs. 


Bulletin No. S-3-55 from your bins... 


399b *Watson-Stillman Fittings 








Fittings, Tube Announces’ Parker 
Weld-lok tube fittings . . . machined 
from high-quality steel or stainless 
steel bar stock and forgings .. . for 
tubing 3} thru 2 in. O.D. Information 
in new Catalog No. 4370. 
3le *Parker Appliance Co. 





Fittings, Tube......New Intru-lok tube 
fittings can be quickly installed by 
anyone. Simply push tube in, then 
tighten nut. Designed for instrumenta- 
tion lines of } thru 4 inch, O.D. Re- 
oe st. Cc ‘atalog. No. 4320A1. 

3id *Parker Appliance Co. 





Flange Specifications...... Company an- 
nounces the development of a new 
Flange. Specification table for ASA 
and MMS Flanges in a convenient, 
slide rule form. Pocket-size refer- 


€ ‘ labl a © << 7 
Se ar PnevBin will solve your flow stoppage.problems and 


*Camco P roduc ‘ts Co. 





Hose, Metal, Flexible Ideal for diffi- reduce your operating expense. The PneuBin unit consists of 
cult fluid and gas handling jobs. ' 
ge Ag ck nc a ee he steel-backed, neoprene, pulsating panels mounted on the inside 


ing, controlling Movement and vibra- 
tion, correcting misalignments, etc. 


Full details in Bulletin No. 20D: wall of your pres i 21s” 
Full details in Bulletin No. 20D. your present bins and air controls to regulate the panels 





Pen a: eneis ~aigperes action. By the pneumatic inflation and deflation of the Pneu- 
resistant piping. Impervious graphite . ° = P ‘ 
pipe & fittings readily installed, long Bin panels, the bin contents are positively displaced to insure 
eng easily nee nag ete . 

y ost } 3 st 2 ‘ ‘ 
i se ee free flow. After the panels have deflated, the air control unit 


281b *Nationall Carbon Co. A 
(operating off the regular plant air supply) starts another cycle 





Pipe & Fittings, Polyvinyl Chloride 4 
Furnishes informati 4” t i { ati a het 3 - eo 
gion fe necioe ay gy Pony Hoth Mer of inflation and deflation. The process continues automatically 
plasticized polyvinyl chloride pipe & , . ‘ P 
fittings. plus properties & character- at whatever frequency is set on the air controller (this frequency 
stics data, etc. 


TL407 *Alpha Plastics. is adjustable ). 


Pipe, Plastic Ace hard rubber—now 
more than a century old—long the ; 
finent sorvoniay rediacaut pipe avail- How PneuBin Saves Money 
able. ted geen variety of fittings of . 
any rigid non-metallic pipe. Details 2 > { “4 ‘ 
in Bulletin No. CE-51._ PneuBin decreases plant operating costs by reducing main- 
397a *American Hard Rubber Co. eel : : . . 
tenance, insures constant material flow to production lines and 
Pipe, Plastic Megger Fo Rgec ps mod- | , 
erately price rubber-plastic ipe rez “reas ; i - j } 2 ; 
erately priced rubber-plastic pipe greatly increases personnel efficiency through its quiet operation. 
170°F ... except few strong acids & 
organic solvents. ‘Tough, odorless, 
tasteless. Bulletin No. 80. 
396a *American Hard Rubber Co. Send for “Flow Stoppage Report’ cnd FREE Literature 


Tubing & Pipe, Stainless Steel 
sistance of 7Mo to stress corrosion 1 ‘ : . : 
cracking, even in presence of chlo- PneuBin engineers will gladly make recommendations with 
rides, is coupled with excellent re- . . 
sistance to general corrosion and no obligation on your part. 
pitting. Technical Bulletin. 
427 *Carpenter Steel Co. 














Unions, Forged Steel Describes line 
of new forged steel unions. Presents 
complete dimensions of unions in sizes 
2” to 2” in 3000 Ib. class. Also covers 
outstanding design features. TIllus- 
trated Bulletin U-1. 
899e *Watson-Stillman Fittings. 


A PRODUCT OF } 


GEROTOR MAY CORPORATION ! 


1525 Maryland Ave., Baltimore 3, Maryland i 
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This 30” R-S Butterfly Valve is in check service on a 
cold air line. Note the unusual compactness and sim- 
Plicity of design. 


Three 20” R-S Butterfly Valves are used in hot-gas 
lines handling highly corrosive gas year ’round. 


SAME R-S VALVES MEET 
EXTREMES OF SERVICE 


R-S Butterfly Valves were chosen to meet the varied demands of a sul- 
furic acid plant producing 600 tons per day on a year-round schedule. 
On the hot side of the process, 20” R-S Butterfly Valves are used for 
fast, dependable volume and temperature control. They are on the hot- 
” ae at the heat exchangers where temperatures are a constant 


On the cold side, 30” R-S Butterfly Valves meter cold air at 30,000 cfm 
to the sulfur gas furnaces. Two 20” valves are used in by-pass airlines, 
safeguarding the proper air-sulfur mixture. They were chosen for their 
ability to move fast — fast enough to ensure close control of an unstable 
compound which becomes useless if too much hydrogen or oxygen is added. 


Regardless of the unusual or critical factors 

in your process, SMS offers the valve line 

which will more than adequately answer Hydraulic Gates & Hoists 
your needs. For information on the R-S Turbines Trash Rakes 
Butterfly and SMS Ball and Rotovalves, con- i 
tact your local representative or write the Pumps Accessories 
S. Morgan Smith Company, York, Pa. 


Free-Discharge 
Ball Valves fm Valves 


Butterfly Controllable-Pitch 
Valves Ship Propellers 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


496 





LITERATURE... 





Covers design, operation & 
advantages of A-S-H Type C ma- 
terials handling valves. Employs 
photos, schematics & line drawings 
to illustcate valve construction & op- 
eration. Data Sheet DVa. 

Allen-Sherman-Hoff Co. 





Versatile, dependable, eco- 
nomically-priced hand valve... for 
corrosion, abrasion, vacuum or gen- 
eral service—wherever positive action 
is needed. Details Pal X-V Series in 
Bulletin No. FL-15 
14-5a *Farris Flexible Valve Corp. 





Valves Ultravalve design solves 
many of the new application problems 
presented by modern process control. 
Covers structural features, functional 
advantages, specifications, etc. in illus- 
trated Bulletin 103-B. 
496B- Hammel-Dahl Co. 





Valves, Bronze Covers OIC 500 line 
—modern 200 Ib. bronze valves. In- 
cludes features, service recommenda- 
tions, working pressures, etc. for globe 
& angle valves—horizontal & angle 
checks. Form No. 1001. 
496C Ohio Injector Co. 





Valves, Check Low head loss, in- 

creased wear resistance and freedom 

from destructive slamming make line 

of tilting disc check valves unbeat- 

able fo# almost every eee. De- 
tails in Catalog No. 30. 

*Chapman Valve Mfg. Co. 





Valves, Diaphragm Trouble-free 
_ plastic diaphragm valves—choice of 
' general-purpose Ace-Ite, Ace Parian 
(polyethylene) or Ace Saran. Handles 
most corrosive chemicals & food 
ingredients. Bulletin 351. 
96 *American Hard Rubber Co. 





Valves, Diaphragm Control Through- 
out the entire range of valve travel— 
positioning is accurate & undistorted 
—control increments are finer with 
minimized positioning error. Full 
details in Bulletin y- 53. 

*Kieley & Mueller. 





Valves, Diaphragm, Packless 
nate stem leakage and maintenance 
on air, vacuum, gas, light oil and sim- 
ilar services. Available in wide se- 
lection of materials and sizes. Request 
Folder No. AD-1942. 
375 *Crane Co. 





Valves, Engine-Stop Prevent fiy- 
wheel explosion ... with G-A auto- 
matic engine-stop valves. Automat- 
ically close when turbines, compressors 
or engines overspeed. Request detailed 
Bulletin S-3. 
L411 *Golden-Anderson Valve. 





Valves, Globe & Check Design & con- 
struction of valves dictated solely by 
requirements for the handlin of 
chemicals. Ruggedness, quality low 
maintenance costs featured. Illus- 
trated Bulletins Nos. H-1 & H-2. 

307 *La Bour Co. 





Valves, Pinch-Type No other valve 
controls flow of hard-to-handle cor- 
rosive & abrasive materials with ef- 
ficiency & reliability of pinch-type 
valve .. . because 7. alve can- 
not plug. Catalog No. FL-382. 
14-5b *Farris Piexible Valve Corp. 





Valves, Plug......Company’s line of non- 
lubricated steel plug valves features 
dependable performance at a wide 
range of temperatures and pressures. 
For complete details, request informa- 
_ Wedgeplug Catalog 54-1-W. 

47 *Wedgeplug Value Co. 





Valves, Porcelain Company makes 
available detailed literature covering 
the features and advantages of por- 
celain valves. Bulletin includes com- 
plete description, characteristics and 


specifications. 
345 *Lapp Insulator Co. 





Valves, Safety Relief Liberally illus- 
trated, 132 p. describes line of safety 
relief valves ... standard valves = 
balanced bellows valves . 
process industries & general industry 
service. Catalog 1900. 
496D Manning, Maxwell & Moore. 
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Valves, Solenoid Packless—piston- 
pilot operated—globe bodies—union 
bonnet—certified alloy castings— 
screwed or socket weld ends—full 
ports to: 1000 psi. Complete details on 
product line in Bulletin 
TL4i3 .- *J. D. Gould Co. 





Valves, Stainless Steel Feature large 
handwheel—extra heavy seats, stems, 
discs—100% x-ray of vital cast com- 
ponents——centerless ground stem— 
deep stuffing box—etc. 1955 Valve & 
Fitting Catalog. 
338a *Cooper Alloy Corp. 





Process Equipment 





Absorbers For absorption of hydro-- 


gen chloride and other gases. Pro- 
duce as much as 20 tons per day 22° 
Baume acid. Pneumatic automatic 
control. Complete information offered 
in as o. S-7460. 

28If *National Garbon Co. 





Centrifugals, Center-Slung L 
your process calls for liquid-solids 
separation by centrifugal force . . 
you can do it more economically with 
the new Tolhurst Center-Slung cen- 
trifugal. Descriptive Catalog. 

261 *American Mach. & Metals. 





Centrifuges For toughest concentrat- 
ing & separating jobs. Sharples DH-3 
is built for those many applications 
requiring higher than normal through- 
put capacity & heavy duty perform- 
ance. Request Bulletin 1279. 

123 *Sharpies Corp. 





Crushers, Double Roll **eLanahan 
Black Diamond double 1:..1 crusher 
for low-cost crushing of chemicals 

.. lime... cinders... and other 
similar materials, Full details in Bul- 
letin No. BDDR-255. 

*McLanahan Stone Corp. 





Crushes, Jaw Cast steel frame, 
manganese jaw & cheek plates. Large 
diameter shafts reduce shaft deflec- 
tion & thus increase life of heavy- 
duty, oversize roller — in 
bumper. Bulletin No. C12-B1 

475d *Denver eiaens Co. 





Lectro-dryers can dry air & 
gases in volume to dewpoints below 
—100°F—can drop relative humidity 
lower than 10%. Booklet describes 
machines & how various industries 
use thern to gain efficiency. 

82 *Pittsburgh Lectrodryer Corp. 





MANZEL 


can help you solve it! 


The flexibility of Manzel Chemical Feeders permits 
the accurate feeding of many different chemicals 
simultaneously — at a rate from a few drops to 
60 gallons per hour. Adjustment is easy and the 
simple Manzei design insures trouble free operation. 
Where special problems call for specially engineered 
installations, the Manzel organization has the ability 


to deliver. 








Available in several types: 
direct heat, indirect heat, and steam 
tube. Let Deco engineers help solve 
your drying problem—no dryer prob- 
lem too small or too large. Details 
in Bulletin No. D4-B2. 

.*Denver Equipment Co. 





‘Dryers, Rotary Makes available an 
illustrated Catalog with valuable in- 
formation on company’s line of de- 
watering presses & screens, rotary 
steam tube, hot air & direct fire 
dryers, water tube & air coolers. 
BL491la *Davenport Mach: & Foundry 





Dryers, Rotary Vacuum Company 
announces the availability of heres 
ture on their vacurm drying equip- 
ment (Catalog No. 720) and a new 
reference covering Stokes Laboratory 
> ae — No. 640). 

. J. Stokes Mach. Co. 





sDryers, Vacuum Faster, uniform 
heat transfer, plus rapid hig oo re- 
moval . .. means today’s best in 
vacuum drying with the Patterson 
Conaform. For complete product in- 
formation, request new Bulletin. 
135 *Patterson Foundry & Mach. 





Drying Equipment, Spray 6 p. in- 
cludes facts, ore go and dia- 
grams explaining the principles and 
advantages of spray drying and the 
Swenson plant-scale research labora- 
tory. Request Bulletin D-105. 

6-7a *Swenson Evaporator Co. 
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It’s Manzel, too, for Force Feed Lubricators 


Where efficient, economical operation 
depends on pressure lubrication — in 
exact amounts — accurately timed — 
Manzel Force Feed Lubricators are 
your answer. 


DIVISION OF FRONTIER INDUSTRIES, Inc. 


324 BABCOCK STREET, BUFFALO 10, NEW YORK 








versatile 
adaptab! lity 


eee for all fine filtering 


SPARKLER 


HORIZONTAL PLATE 


FILTERS 


Versatile adaptability make 
this filter the logical choice 
of filtration engineers for 
difficult filtering problems. 


Every filtering job usually presents an individual problem involv- 
ing a combination of various kinds of screens, papers and filter 
aid. Frequently temperatures are encountered that call for a 
brine or steam jacketed tank. Linings; plastic or rubber may be 
needed, with tank and plate metals to fit the product such as 
mild steel, monel, nickel, stainless steel, bronze or Hastelloy. 
Constructed to meet ASME specifications when required. 

Ail these structural and material combinations are easily 
achieved with the Sparkler Horizontal Plate filter. 

No fibrous adhesive material is ever required to hold the filter 
cake on the horizontal plate. The cake is firmly supported on the 
plate with no danger of cracking or slipping even with a variation 
in pressure or a complete shutdown in the filtering operation. The 
patented Sparkler scavenger plate filters almost the last drop in a 
batch, and allows practically a complete recovery of the product. 

Constant filtering quality is maintained from start to the end 
of the cycle, no break through can occur in a Sparkler Horizontal 
Plate filter. 

What other filter can match this versatility and positive per- 
formance under a wide variation of filtering conditions? 

Place ‘your filtering problem in the hands of our filtration engineers. They have 


developed many successful methods of filtering difficult materials and may be 
able to prescribe a solution to your problem without wasteful experimentation. 


Write Eric Anderson for personal attention 
SPARKLER MANUFACTURING COMPANY 


MUNDELEIN, ILL. 
Canadian Plant, Galt, Ontario 
European Plant, Amsterdam, Hollan? 


| 
| 


LITERATURE ... 





Dust Collectors......Model D Aeroturn 
combines high-efficiency filtering with 
reverse-air-jet filter cleaning. Saves 
valuable space ... eliminates erection 
costs. For full information, request 
Bulletin No. 3027. 

R411 *Turner & Haws Engrg. Co. 





Dust Collectors In almost every type 
of industry ... users have found high 
efficiency, simplicity & economy of 
Dustube collectors a difficult combina- 
tion to equal for top performance. 
Details in Bulletin 372. 

66 *American Wheelabrator. 





Dust Collectors......Series 12 Aeroturn 
line provides 99.9% 4 air-cleaning 
efficiency. Completely illustrated, 16 
p. includes sections on: how it works; 
construction & assembly; features; 
installations ; ete. 
498A Turner & Haws Energ. Co. 





Dust Control Pangborn = engineers 
help solve your dust problems—line 
of wet or dry dust collectors can save 
time, trouble & money. See how 
varied industries are benefited in 
“Out of the Realm of Dust.” 

395 *Pangborn Corp. 





Dust Recovery......New profits in terms 
of valuable dust that can be returned 
to production rather than wasted in 
the air. Presents an _ informative 
Brochure which describes three sys- 
tems of industrial dust recovery. 

38 *Buell Engrg. Co. 





Filters Describes full line of indus- 
trial Auto-Klean filters. Includes 
data on principle, construction, opera- 
tion, advantages, specifications, ca- 
pacities, applications, case studies, 
ete. Catalog AK050. 
498B Cuno Engrg. Corp. 





Filters, Pressure Leaf For flow rates 
two to five times greater than cloth 
covered presses; ‘positive removal of 
all suspended solids to desired degree 
of clarity; etc. Find complete details 
in Catalog Ne. NC-1-53. 

259 *Niagara Filters Div. 





Filters, Vacuum Vacuum filters made 
in 3 ceramic bodies: white chemical 
porcelain; standard Denstone chem- 
ical stoneware; Ceratherm-550 heat- 
shok-resistant chemical stoneware. 
Bulletin F-40. 
198C U. S. Stoneware Co. 





Generators, Inert Gas in solu- 
tion of purging or blanketing prob- 
lems. Complete with the .latest fire 
checks and safety devices. For essen- 
tial details and technical information 

request Bulletin 1-10. 

39 *C. M. Kemp Mfg. Co. 





Impactors...... Offer lowest possible cost- 
per-ton in producing top quality ma- 
terials from 2” down to 35 mesh with 
a minimum of fines—or much smaller 
where more friable products are han- 
dled. Detailed literature. 
287a *Williams Patent Crusher. 





Kilns, Rotary...... Efficient thermo-proc- 
essing of products. Used in the produc- 
tion of lime, bauxite, cement, sodium 
silicate, alumina, ete. Complete data 
on design features offered in illus- 
trated Bulletin 1115. 
150a *Traylor Engrg. & Mfg. Co. 





Lubrication Systems Trabon lubrica- 
tion systems guarantee that the right 
amount of oil or grease will be de- 
livered to vital bearings ... at the 
right time and in the right place. 
Details in Bulletin No. 529. 

131 : *Trabon Engrg. Corp. 





Mills, Ball & Pebble......Outstanding in 
the field of fine grinding, mixing and 
processing. Built of all steel welded 
construction, they feature great 
strength and ruggedness. 20 p. illus- 
trated Catalogue No. 100. 

*International Engrg. 





Abbé Dispersall mixers give 
you power & speed, plus tremendous 
advantage of easy cleaning, which 
readily allows shifting from one color 
or formulation to another. Complete 
details in Catalog 68. 
4i4 ; *Abbée Engrg. Corp. 





* See explanation on p. 4758 
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Mixers Company makes available 
Confidential Mixing Data Sheet. Help- 
ful checklist enables you to develop 
a complete technical description of 
agitation required for your process, 
quickly & easily. No. B-107. 
25ia *Mixing Equipment Co. 





Mixers Describes Super Agitators & 
Mixers. Patented standpipe around 
propeller shaft assures positive agita- 
tion & circulation. Patented wearing 
plate prevents sand-up on shut-down. 
Bulletin No. A2-B4. 
475a *Denver Equipment Co. 





fer Announces 24 p. fully illus- 
trated ‘International Mixer Pictorial’ 
which covers company’s line of. port- 
able mixers, propeller mixers, mixer 
drive heads, side entrance mixers, etc. 
Catalogue No. 79. ‘ 
*International Engrg. 





Data on turbine & slow speed 
heavy duty agitators ... for open & 
closed tanks. Covers operation & ap- 
plications of super-turbine & injection 
mixers, mixer data, mixer drive heads, 
ete. Bulletin No. 76. 
158¢ *International Engrg. 





Mixers Mix-Mullers for chemical and 
process industries. Covers Simpson 
mulling principle; mulling for dry, 
wetted and plastic mixtures; Mix- 
Mullers for special requirements; etc. 
12 p. Bulletin No. 522. 

289 *National Engrg. Co. 





Mixers, Dry...... Describes conical blend- 
ers (design, operation, application, 
capacity, sizes & specifications) & 


ribbon mixers (operating & construc- - 


tion ‘ features, specifications, etc.) 
Illustrated Bulletin No. 78. 
158d *International Engrg. 





Mixers, Portable Use in industry re- 
duces costs, Saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, dimensions, specifications, 
ete. 28 p. No. B-108. 
257b *Mixing Equipment Co. 





Mixers, Portable Includes informa- 
tion on the numerous features and 
advantages, materials of construction, 
sizes and_ specifications, portable- 
permanent mountings, etc., in illus- 
trated Bulletin 74-A. 
158e *International Energ. 





Mixers, Side Entering The Type 
“NU” side entrance mixer is a brand 
new unique mixer design. It has no 
east parts and is of all welded con- 
struction, including the stuffing box. 
Illustrated Bulletin No. 72-A. 
158f *International Engrg. 





Mixers, Side Entering Furnishes de- 
tailed information on features, typi- 
cal applications, mechanical design. 
maintenance, shaft seals, methods of 
installation, ete. in completely illus- 
trated Catalog B-104. 
25%¢ *Mixing Equipment Co. 





Mixers, Top Entering...... Makes avail- 
able pertinent information on_ top- 
entering mixers (propeller type)... 
for closed tanks, pressure & vacuum 
.. . for onen & loose-covered tanks. 
Data in Catalog B-103. 
257d *Mixing Equipment Co. 





Mixers, Top Entering Illustrated and 
detailed 32 p. Catalog includes advan- 
tages, typical installations, mechanical 
description, construction information, 
dimensions and selection tables, ete. 
No. B-102. 
257e *Mixing Equipment Co. 





Processing Equipment Describes 
corrosion-resistant processing equip- 
ment... precision built to your spe- 
cific requirements to give long years 
of peak performance with low main- 
tenance. Technical Bulletins. 

387%a *Lee Metal Products Co. 





Propellers......Data Folder describes 
smooth, vibrationless propellers for 
stirring, mixing, aerating, etc. Bal- 
anced to avoid whip and strain on 
shafts. In a wide variety of metals, 
and in sizes up to sixty inches. 
BL409 *Michigan Wheel Co. 





* See explanation on p. 478 
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FOR THE 
CHEMICAL AND 
METALLURGICAL. 

INDUSTRIES 


Sheet, Foil and Ribbon, pure ond in 
alloy. Seamless Tubing. Laboratory Ap- 
paratus and Process Equipment. 

Karat Golds. Fine Gold Anodes. 


“tay 
PLATINUM 


Laboratory Wares of all description. 

Sheet,’ Wire, Tubing, Gauze and Fine 
Foils. 

Platinum Metal Catalysts — Concen- 
trated forms and on carriers. 


Salts and Solutions. 


Stills, Retorts, Electrodes and other Spe- 
cial Process Equipment to order. Fine, Sterling and Coin. Sheet, 
Circles and Foil, 

Fine Silver Anodes. Rolled, Cast or in 
Shot Forms. 


Silver Brazing Alloys and Fluxes for 
every industrial requirement. 





Palladium, Iridium, Osmium, 
Rhodium and Ruthenium. 











We pay highest prices for scrap platinum and also have facilities 
for prompt recovery of spent platinum and palladium catalysts. 


WE INVITE YOUR INQUIRIES AND WILL BE GLAD TO SEND ON 
REQUEST OUR FOLDER C-20, “PLATINUM, GOLD AND SILVER 
FOR SCIENCE, INDUSTRY AND THE ARTS.” 


THE AMERICAN 
PLATINUM WORKS 


231 NEW JERSEY R.R. AVE., 
NEWARK 5, N. J. 
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tue tlh IS IMPORTANT IN A 
WARREN-QUIMBY \ 


SCREW PUMP 


{ 
( 


The capacity of this pump is determined by the “pitch” of 
the screws and the full load speed of the motor. Expert 
engineering knowledge of just the right pitch, number of 
threads, experience data, and precision workmanship are all 
mighty important in this highly specialized type of pump. 
It is available in two general types: / 


Gear-in-head, with internal gears and bearings, for handling 
lubricating liquids free of corrosive elements and solids. 


Double External Bearing and Gear, with separately lubri- 
cated gears and bearings, for handling all other liquids. 
/ 


Standard pumps include jacketed, unjacketed, horizontal, 
vertical pedestal, vertical bulkhead, long body and l.opper 
types in all machinable metals. Capacities, up to 3000 g.p.m. 
and pressures up to 700 p.s.i. on low viscosity liquids, and 
practically unlimited for high viscosity liquids which will 
flow into the pump inlet. 

For specialized services involving hard-to-handle materials, 
insist upon Warren-Quimby, the original Screw Pump... 
now owned, greatly improved, manufactured, serviced and 
guaranteed by Warren . . . one of the pioneers of the Pump 
Industry. 


WARREN PUMPS 


Warren, Massachus 


















LITERATURE .. - 





Reclaimer Systems, QOil...... A simple, 
economical and efficient method of 
restoring contaminated lubricating 
and sealing oil to the full value of 
new oil. Offers full details on re- 
claimers in Bulletin No. R-60. 

401 *Hillard Corp. 





Reformers, Koppers-Hasche...... Based 
on a unique adaptation of the cyclic 
heat-regenerative principle. Company 
announces availability of new booklet 
which fully describes its operation 
when producing heating gas. 

437 *Koppers Co. 





Screens, Vibrating...... For high-capacity 
screening of a broad range of mate- 
rials—"CA” vibrating screens are 
your answer. In complete range of 
sizes to suit all plant capacity re- 
quirements. New Book 2554. 
164a *Link-Belt Co. 





Screens, Vibrating...... For economical 
separation of light to medium weight 
materials—choose “UP” vibrating 
screens. In open, semi-enclosed, or 
totally-enclosed types. Complete de- 
tails contained in Book 2377. 
164b *Link-Belt Co. 





Scrubbers, Gas...... Installations of this 
equipment successfully handle difficult 
gas scrubbing problems. Help stop air 
pollution and recover valuable ma- 
terials. World-wide usage. Details in 
Bulletin M102. 

293 *Chemical Construction Corp. 





Separating & Sizing Machinery...... If you 
process granular materials that must 
be uniform in length width, or thick- 
ness, Hart-Carter sizing machinery 
may be what you need. Details in 
Folders CPG-2 and L-1. 

L450 *Hart-Carter Co. 





Separators, Air...... Recover fines in 
micron ranges. Large feed opening, 
rugged construction, ease of ‘adjust- 
ment, low power consumption assure 
economy of operation & minimum up- 
keep. Complete information. 
76a *Sturtevant Mill Co. 





| Support Plates...... The wier-type support 


plate improves performance of any 
dumped tower packing. In every size 
from 12” diameter up to 606” diameter 
.. . has better than 50% free area. 
New Bulletin upon request. 

102 *U. S. Stoneware Co. 





Pumps, Blowers, 
Compresssors 





Blowers...... Precision manufactured to 
move more gas or air with less wear 
than other blowers of equal size or 
weight ... and with less mainte- 
nance and power costs. Describes 
blowers in detailed Bulletin B-154. 
385 *Read Standard Corp. 





Compressors, Oil-Free...... Offer space- 
saving design, excellent service, eco- 
nomical operation, etc. Company 
builds regular and oil-free compres- 
sors to meet any capacity and pres- 
sure need. Bulletin No. A-44. 

* *Joy Mfg. Co. 





WORE, a:65 0% Clarage V-belt “Ready Units” 
answer economically your smaller air 
handling requirements. Ready to run, 
with fan, motor, and drive in one com- 
pact, easily installed assembly. De- 
tails in 28 p. Catalog 515. 

80 *Clarage Fan Co. 





PRO os 45.0 Exhaust hot, corrosive & ex- 
plosive fumes the direct way, with no 
directional change in air stream to 
cause pressure losses. Bulletin DB-4- 
53 & “Design Data for Exhaust Sys- 
tems” sent upon request. 





263 *American Mach. & Metals. 
Pamps...... Guide to pump selection—big 
illustrations & brief descriptions with 


capacties & adaptability of pumps 
contained in literature to help avoid 
costly mis-application. Request Bul- 
letin No. S-146. 
R408 *Taber Pump Co. 





*See explanation on p. 478 
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liquid can be 
sprayed with 
direct-pressure 
rely on 
MONARCH 
advanced-design 
NOZZLES 


Many industries make 
MONARCH Spray NOZZLES 
standard equipment for 


* ACID CHAMBERS 
* AIR WASHING 


%& CHEMICAL 
PROCESSING 


* COOLING PONDS 
%& DESUPERHEATING 
* GAS SCRUBBING 

* HUMIDIFYING 

* OIL BURNERS 

*& SPRAY DRYING 


Send for Catalogs 
6A and 6C 


MFG. WORKS, INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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| Pumps, Centrifugal 


| Pumps, 





Pumps Describes “flex-i-liner” XB 
line for pumping corrosive chemicals 
& abrasive slurries under severe serv- 
ice conditions. Includes design infor- 
mation, capacity chart. Maintenance 
hints, etc. Illustrated. 
501A Vanton Pump & Equipment. 


Pumps Handle most anything that 
can pass thru a pipe, from free-flow- 
ing liquids to non-pourable pasts— 
even materials containing relatively 
large particles or abrasives. Moyno 
Pump Bulletin No. 30C. 

*Robbins & Myers. 


On most difficult pump- 
ing jobs . . . dependable, highly effi- 
cient pumps’ deliver continuous, 
trouble-free performance on ‘round- 
the-clock schedules wherever they are 
installed. Full details. 

49 *A. R. Wilfley & Sons. 








Pumps, 





Pumps, Acid......Mighty midget for 
pumping acids. absco neoprene- 
impeller pump made of Ace hard 
rubber outlasts, out-pumps anything 
in its pressure, size and price class. 
Full details in Bulletin No. 97. 
396c *American Hard Rubber Co. 


Pumps, Boiler Feed For boiler feed 
and other clear water service against 








| 
| 


| 


high pressures. In two and four stages | 
to handle up to 500 psi. Capacities | 
up to 900 gpm. Find complete infor- 


mation in Bulletin No. 980. 
412a 





Pumps, Centrifugal Describes line of 
Impervite 
trifugal pumps... with new exclusive 
seal design—advantages, performance, 
construction, dimensions, ete. Illus- 
trated Bulletin 854. 

501B Falls Industries. 





Pumps, Centrifugal 
80-gpm centrifugal pump earns 
est praise. Hard rubber casing & im- 
peller, Hastelloy C shaft. Handles 
nearly all corrosives. Complete details 
in Bulletin No. CE-55. 
397b *American Hard Rubber Co. 





Designed for effi- 
cient liquid transmission & low cost 


*Buffalo Pumps. | 


impervious graphite cen- | 


On job after job, | 
high- | 


maintenance, pumps offer many ex- | 


clusive features. Furnishes engineer- 
ing data on all types of pump appli- 
cations in Catalog No. 253. 

29la *Tri-Clover Div. 





Pumps, Centrifugal...... Specially built 
centrifugal pumps are used to handle 
abrasive & corrosive sludges, slimes & 
slurries. They give maximum pump- 
ing service for years. Descriptive 
Bulletins available on request. 

4 *McNally Pittsburg Mfg. €orp. 





of self-priming centrifugal pumps. 
Includes data on applications in chem- 
ical & process industries, in paper 
mills, on construction work, in mines, 
etc. Request Bulletin 210-2. 

501 Lawrence Pumps. 





Centrifugal Impervious 
graphite pumps feature mechanical 
seal with enclosed coolant, rugged 
type SN armored connections, 
changeable parts, wide capacity 
range, etc. Catalog Section S-7250. 
28la *National Carbon Co. 





Centrifugal Profusely illus- 


Fully covers line | 


inter- | 


_trated, 6 p. describes the mechanical | 
features, types and sizes, materials of | 


construction, applications, and advan- 
tages of corrosion-resistant chemical 
pumps. Bulletin No. 310. 

501D Dorr-Oliver. 





Pumps, Chemical 
pote line of Buffalo pumps, ready to 


| 
} 
| 


Furnishes a com- | 


andle corrosive or abrasive liquids at | 
lease maintenance cost. For full prod- | 


uct information, 
Bulletins 976 and 982. 
412b *Buffalo Pumps, 





Pumps, Close-Coupied: Feature the 
“Q” Factor . .. the built-in quality 

which provides trouble-free satisfac- 

tion and long life. Offers complete 

description of Class CCL close-cou- 

pled pumps in Bulletin 957-D. 

412¢ *Buffalo Pumps. 





| *See explanation on p. 478 


request illustrated | 





M-K-O AUTOMATIC 
BOILER FEED UNIT.. 


Returns Condensate 
and Make-up Water, 
Keeps Constant Water Level 


M-K-O AUTOMATIC BOILER FEED 
UNITS are designed to automatically 
pump hot condensate, plus any required 
make-up water, into a boiler, without 
manual attention: to maintain a prac- 
tically constant. water level at the point 
most economical for highest boiler ef- 
ficiency; and to supply small quantities 
of hot water to the boiler at frequent 
intervals, thus eliminating the steam 
pressure drop incident to the old method 
of injecting large quantities of cold 
water at infrequent intervals. Boiler life 
is also prolonged by feeding hot water 
instead of cold water. 

Our helpful, new Boiler Feed Bulletin, 
NM. 4G, will gladly be sent upon request. 








This is the KANE Boiler, built to 
——- specificaions, in sizes to 30 


(YL, CLL 





pivision oF S.T. JOHNSON CO. 
CHURCH ROAD, BRIDGEPORT, PA. 


Sales Office: 
108-22 Queens Bivd., Forest Hills 75, N. Y. 





501 





BAR “teat 
Direction!” 


& 


oO 
BALL JOINTS 


UNLOADING ACID—This 2” flexible un- 
loading line for acid tank cars is made 
with the aid of two Barco Ball Joints in 
stainless steel with No. 1ICT gaskets. 


When you need movable 
joints in piping handling 


CHEMICALS 


Leading manufacturers of all kinds of chemicals 
recommend use of BARCO BALL JOINTS 
wherever you must provide for flexibility or 
movement in piping. Here’s why: 

Barco’s Bar-Ductile metal ball and casing offer 
good resistance to chemical action and corrosion. 
Where additional protection is desired, these 
parts can be supplied in stainless steel or virtually 
any alloy specified. 

Barco’s new No. 11CT gaskets are impervious to 
chemical action and maintain a tight seal without 
interfering with the easy turning action of the 
joint. No lubrication is required. 


One Barco Ball Joint will do the work of two or 
more swivel joints because it ‘‘moves in any 
direction.” 


Barco Ball Joints can help you in many ways. 
Use them in your plant! Barco also makes 
revolving joints (for continuous higher speed 
rotation), swivel joints, and swing joints for 
other kinds of pipe movement. For complete 
information, write BARCO MANUFACTURING 
CO., 516G Hough Street, Barrington, Illinois. 


@ ASK FOR BULLETIN 


BARCO 


MY {i//j, 


nm | 


eee * y 


FACTS 


1. NO METAL-TO- METAL 
CONTACT BETWEEN MOVING 
PARTS. An important Barco 
advantage where corrosive 
chemicals are present, either 
externally or internally. 

2. CHEMICALLY INERT GAS- 
KETS. Barco offers a choice of 
seven types of gaskets includ- 
ing No. 11-CT for corrosive 
service. No lubrication 
required. 


3. STAINLESS STEEL BODIES. 
Also regularly furnished in Bar- 
Ductile metal, Steel, Bronze, 
Aluminum. Other special and 
alloy joints to order. 


4. MAXIMUM FLEXIBILITY. 
Up to 40° side flexibility with 
360° rotating movement. 

5. PRESSURE SAFE! FIRE- 
PROOF! Unequalled for 
SAFETY where flexible con- 
nections are required. 

6. MANY STYLES AVAILABLE. 
Angle or straight; threaded 
or flanged connections. For 
pressures to 7,500 psi; tem- 
peratures to 1000°F. 15 dif- 
ferent sizes. %" to 12”. 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 


502 


| 


LITERATURE 





Pumps, Controlled Volume......Two new 
p. bulletins describe how leading 
paper mills employ controlled volume 
pumps to meter low capacity flows of 
papermakers chemicals. Request Data 
Sheets Nos. F-55-2 & F-55-3. 
SORA Milton Roy Co. 





Pumps, Double Suction Hydraulically 
balanced, highly efficient and dura- 
ble. In sizes to deliver from 10 to 
14,000 gpm for circulating, air con- 
ditioning, other plant services. 
Request bulletin No. 995-QO. 
412d *Buffalo Pumps. 





Pumps, Double-Suction Describes 
Type KS double-suction pumps... for 
air conditioning & other general. ap- 
plications. Includes construction fea- 
tures & bering & ss box details. 
Bulletin No. 08 B82 
502B Allis- c ‘halme rs Mfg. 





Pumps, det. ...Covers design, construc- 
tion, inst illation & _ ration of A-S-H 
Hydro-Ejector—a jet pump designed 
to pump a mixture of solids & water 
thru a transporting pipeline. Request 
Data Sheet Ea. 
502C Allen-Sherman- Hoff Co. 





Pumps, Metering & Proportioning 
Hills-McCanna “K” type hydraulic 
metering and _ proportioning pumps 

. . for low maintenance—high per- 
formance pumping. Find complete 
information in detailed Bulletin No. 
KP54. 

469 *Hills-McKanna Co. 





Pumps, Paper Stock......For handling 
high consistency liquids—-save money 
afd trouble with non-clogging paper 
stock pumps. Available in alloys or 
rubber-lined for corrosive and abra- 
sive liquids. Bulletin No. 953. 
412e *Buffalo Pumps. 





Pumps, Rotary Vacuum Superior de- 
sign, high efficiences and slow operat- 
ing speeds make the Beach-Russ Type 
RP pump the best available mechnical 
pump for your work. Relates the whole 
story- in Catalog No. 90. 

4181 *Beach-Russ Co. 





Pumps, Screw Covers Standard Gear- 
in-Head, High Pressure Long Body 
Gear-in-Head & Standard Vertical 
Gear-in-Head types Construction, de- 
sign, features, dimensions, etc. Bulle- 
tins Nos. S-205 & S-206. 
502D Warren-Steam Pump Co. 





Pumps, Sealless Combining motor & 
pump in a single unit, Chempump is 
most significant advance in pump de- 
sign in half a century. Hard-to-handle 
fluids can’t leak or become contami- 
nated. 16 p. Bulletin 1010. 

60-1 *Chempump Corp. 





Pumps, Vacuum In hundreds. of 
major vacuum processing systems. . . 
pumps create low absolute pressures 
fast and efficiently, and provide quick 
recovery speed for high production 
rates. Data in Bulletin V54. 

153 *Kinney Mfg. Div. 





Pumps, Vertical Turbine Furnishes 
detailed information on line of verti- 
cal turbine pumps. Includes data con- 
cerning applications of pumps in air 
conditioning systems and for many 
other uses. Bulletin 4700. 

490 *Deming Co. 





Services, Processes, Misc. 





Apparel, Industrial......Made entirely of 
miracle fabrics... Du Pont Orlon, or 
Union Carbide Dynel ... the new line 
of Resistall. work clothes offers nu- 
merous money-saving features. Com- 
plete data in illustrated, 8 p. 
502E Resistall Work Clothes. 





Apparel, Industrial...... New, illustrated 
Catalog describes features of Chem- 
Weave industrial clothing: acid & 
alkali resistant; lock-stitched—-seams 
as strong as the fabric; unharmed by 
repeated laundering; etc. 12 p. 
502F Chem-Wear, Inc. 





*See explanation on p. 478 
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Autopositive Paper Company pre- 
sents illustrated booklet, “Modern 
drawing and Document Reproduction, 
offering valuable information on the 
line of Kodagraph materials. Covers 
cost saving features, : 
97 *Eastman Kodak Co. 


Casts Lightweight casts for fracture IMPERVIOUS GRAPHITE 


patients now are being prepared from 


a new cast material made from plastic ; 
resin and plaster of Paris. Water-, 
perspiration-, and urine resistant. ‘ 


Request literature. 


——————eree RESIST SPALLING * GIVE MORE UNIFORM HEAT TRANSFER 


Cathodie Protection ae ry ome 
CP cable and cathodic prcetection cu 
corrosion costs—gas dle and water IMMUNE TO EFFECTS 0) J ALMOST ALL CORROSIVES 
pipes —lead-covered cable — under- 
ground storage tanks—ete. Details in : 
Bulletin DM 5450. 
121 *Anaconda Wire & Cable Co. 











Construction, Acid-Proof Illustrated 

Corrosion Engineers Manual covers: 

materials (corrosion-proof cements, 

impervious membranes, acid brick, 

acid/alkali-proof coatings) ; construc- 

tion basics; ete. 24 p. 

SOBA Nukem Products Corp. IMPERVITE tubing in standard tube and 
shell units resists spalling — gives more 
uniform heat transfer. 





Pads & Dises, Polishing Fully illus- 
trated Folder includes information 
on Kapcor—Gelaco—Amecor polishing 
pads & dises .. . the longest last- 
ing discs & pads made for polishing, 
rubbing & compound operations. 
503B Kammiel Products Corp. 








Plants, Chemical Expands plant with 
a minimum of interference to opera- 
tions—features outstanding record of : 
maintaining operating efficiency dur- Exclusive CROSS-BORE exchanger design op- 
ing construction period. Request new erates at pressures to 200 psi — resists 
chemical Brochure 101. | " : physicul shock — is easy to clean. 
154 *Kaiser Engrs. 





Plants, Nitrie Acid Employ well- 

known Du Pont process, using high- 

pressure catalytic oxidation, to pro- 

duce nitric acid. Feature lower capital : mee “— f ; 
investment ... lower operating costs ‘ ¥ Four types of improved 
New HNOs Bulletin. , . , pes | i ak — IMPERVITE immersion 
2 *(lirdler Co. ee ESR ie : ' : heaters are furnished as 

: , . \ . 8 3 standard. 





Respirators. .....New interchangeable res- 
pirators in both single and double 
cartridge styles for organic vapors, for Experience, imagination and facilities make 
for dusts and organic vapors, for Falls the outstanding supplier of special, 
dusts and mists, ete. Informative metal alloy exchangers for all purposes. 
Bulletins furnish details. 
479 *Wilson Products. 





Sites, Industrial Describes Upper 
Kenawha Valley of W. Va. with its 
industrial advantages and _ facilities 
available to industry. Contains sta- 
tistics as to employment, transporta- 
tion, all resources & a color map 16p. 
5030 Upper Kanawha Valley Dev. 


Improved tube 
extrusion and im- 
pregnation com- 
bined with special 
low-pressure-drop 
ells result in bet- 
Steam Purity Dangers of steam con- a ps rr 

tamination & how to prevent or cor- 7 PERVITE mad de 

rect them outlined in 6 p. folder, 1 ae 

“Steam Purity.” Includes symptons ‘ ees 

of contamination, kinds of carryover, 

preventive measures, etc. 

503D Hall Labs. 








Waste Treatment Profusely _ illus- 
trated manual describes sewage & 
industrial waste treating methods & 
equipment—the most complete line 
engineered & manufactured by a sin- 
gle organization. Manual No. 149. 

503 KE American Well Wks. 





Water Treatment, Cooling ..... . Non- 
Chromate Treatment (Formula 527) 
.. . for control of corrosion & scale Custom designed 685-tube : 
or £ » oj > . j Y suc 2 2 . . % ry 
= gp oly Oy ee Pie ae exchanger pictured indicates oe, an Improved IMPERVITE direct 
operating parts. Bulletin 5014 . wide variety of IMPERVITE ae steam heater is a Falls de- 
pe et cas sais a eee specials produced. velopment for economical 
503K Dearborn Chem. Co. heating of pickling solutions 


WRITE FOR CATALOG 





*See explanation on p. 478 


—> Want more information 
on any of these items? Just 
circle its code number on 


the postcard inside the back 
cover, ‘then mail to us. It’s Cleveland’s newest industrial suburb 


that easy now. 31915 AURORA ROAD « Phone: CHurchill 8-5357 ¢ SOLON. OHIO 
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Index to Advertisers 


Month after month you’ll find industry’s most pro- 
gressive firms among our ad pages. Use this.index to keep in 
touch with what they’re offering that’ll help you in your job. 


Abbe Engincering Co 

Admiral lool & Mfg. Co 

Air Preheater Corp 

Air Products Inc 

Airetool Mfg. Co. ............ 482 
Alco Products, Inc. ........ 64, 321] 
Allegheny Ludlum Steel Corp... 358 
Allied Chemical & Dye Corp. 

Baker-Adamson Fine Chemicals 

General Chemical Div 

Genera! Chemical Div 

Solvay Process Div 
Allis-Chalmers Mfg. Co. 

General Machinery Div...34, 70 

83, 311, 369 
Alloy Fabricators Div.- of Conti- 

nental Copper Industries Inc.. 403 
Alpha Plastics, Inc 
Alsop Engineering Corp 
Aluminum Company of America 

Sod ee 

Electrical Industry Div 
Amercoat Corp. ............. 285 
American Air Filter Co. 

Roto-Clone Dust Control Div. 
American Blower Corp 
American Brass Co., The 

American Metal Hose Branch. 
American Chain & Cable, Heli- 

a 8 eee 381 
American Cyanamid Co.......24-25 
American Cystoscope Makers... .403 
American Hard Rubber Co.. . 396-397 
American Machine & Metals Inc. 

DeBothezat Div. . 263 

Niagara Filter Div.......... 259 

CE IS ant sna cwenes 261 
American Metal Hose Branch, 

The American Brass Co 171 
American Optical Co. ........ 435 
American Platinum Works, The 499 
American Wheelabrator & Equip- 

3 ee 

Ampco Metals Inc 
Anaconda Wire & Cable Co... . 
Armstrong Cork Co 
Armstrong Machine Works... . 
Atlantic Metal Hose Co., Inc... 
Atlas Powder Co. 

ere errr re 
Automatic Switch Company... . 
Avondale Marine Ways Inc. 

Service Foundry Div 
Babcock & Wilcox Co. 

Process Equipment Dept.. . 136-137 
Badger Mfg. Co 390 
eT eee 342 
OR eee eee 266-267 
Baker & Adamson Products, 

General Chem. Div., Allied 

Chemical & Dve Corp 


147 
109 
145 


171 


504 


Baker-Perkins, Inc 
Baldwin-Lima-Hamilton Corp... 
Barco Mfg. Co. ..... Rains oa 
Beach-Russ Co. 
er 
Bemis Bro. Bag Co 
Bethlehem Steel Co 
B.I.F. Industries, Inc. 
Omega Machine Co 
Bird Machine Co.............. 
Black, Sivalls & Bryson, Inc. 
Climax Controls Div 
Blaw-Knox Co. 
Buflovak Div. 
Boardman Co., The 
Bridgeport Brass Co 
Brookfield Engineering Lab. Inc. 
ve i, Ee I ere eee 448 
Brown Fintube Co. ........... 7 
Brown & Root Inc. .......... 
Buell Engineering Co 
nipcsndbates. iJ”, ee 
Buffalo Pumps Inc. ........... 412 
Byron Jackson Co... . 323 
Calumet & Hecla, Inc. 
Wolverine Tube Div. . 
Cambridge Wire Cloth Co..... 
Carbide & Carbon Chemicals Co. 
Div. of Union Carbide & Car- 
NG Si 6 fiiiany ein ste Sn 141 
ee ee 507 
Carey Co., Phillip 
ee) SS ee 
Carpenter Steel Co. 
Alloy Tube Div. 
Carrier Convevor Corp 
Ceilcote Co., The 
Celanese Corporation of Amer- 
ica 
Century Electric Co 
Chapman Valve Co. .......... 361 
Chase Brass & Copper Co 
Chemical Construction Corp. A 
Unit of American Cyanamid 
Co. 
Chemical Corp. 


.416A-416B 
487 


Chemical & Industrial Corp., 

The 
Chemical & Power Products Inc. 449 
Chempump Corp. .........-+ 60-61 
Chemsteel Construction Co. Inc. 454 
Chicago Bridge & Iron Co 
SS i ana ee r 343 
tT | on 80 
Clark Equipment Co. ......... 367 
Cleaver-Brooks Co. ........... 349 
ee. 446C 
Columbian Bronze Corp 
Combustion Engineering Inc. 

Raymond Pulverizer Div..... 
Commercial Solvents Corp..... 
Consolidated Engineering Corp.. 
Continental Can Co. ; 

Fibre Drums 
Continental Copper & Steel 

Industries, Inc. 

Alloy Fabricator Div 
Cook Co. C. Lee 
Cooper Alloy Corp. .......... 3 


Cooper-Bessemer Corp. BP ew Saye 


Cowles Chemical Co. ......... 
Crane Co. 
Crane Packing Co. ........... 391 
Crouse Hinds Co. ........... 46-47 
Crucible Steel Co. of America 
Stainless Steel Div. 
Darco Dept., Atlas Powder Co.. 
Darling Valve & Mfg. Co 
Davenport Machine & Foundry 
Es ne 49] 
Lo SS eer ere 408 
De Laval Steam Turbine Co... 429 
Deming Co., The 
Dempster Bros., Inc 
Denver Equipment Co. ....... 475 
Dings Magnetic Separator Co... 449 
Dodge Mfg. Corp. ........... 86-87 
Dorr-Oliver, Inc. ...... 106-107, 388 
Dow Corning Corp. .......... 466 
Dowell Inc. 
Downingtown Iron Works, Inc.. 
duPont de Nemours & Co., EF. I. 
Plastic 
Durametallic Corp. .......... 
Duriron Co. 
ae Weer C0,.... 2.00605 6.: 
Eastman Kodak Co. 
Industrial Photographic Div.. . 





Sales Representatives 


Atlanta 3 
Boston 16 


Los Angeles 17 


San Francisco 4 





W. D. Lanier, 1321 Rhodes-Haverty Bidg., Walnut 5778-2823 
W. D. Boyd, 350 Park Square Bidg., Hubbard 2-7160 
Chicago 11........ D. Gridley, J. M. Rodger, Jr., 520 N. Michigan Ave., Mohawk 4-5800 
ORG bb « caa's 0 a Wo see aaa L. J. Biel, 1510 Hanna Bidg., Superior 1-7000 
James Cash, First National Bank Bidg., Prospect 7-5064 
ae ere ee rs L. J. Biel, 856 Penobscot Bidg., Woodward 2-1793 
W. C. Woolston, 1111 Wilshire Bivd., Madison 6-4323 
Maw Terk B6. ....66.00% R. G. Frederick, J. E. Tuohig, 330 West 42 St., LOngacre 4-3000 
Philadelphia 3. .E. M. Schellenger, Architects Bidg., 17th & Sansom Sts., Rittenhouse 6-0670 
PR wk 050 ccs esieswnsews oesne es G. S$. Ryan, 719 Oliver Bidg., ATlantic 1-4707 


Serer ree J. M. Rodger, Jr., 3615 Olive St., Continental Bidg., Lucas 4867 
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Edward Valves Inc. .......... 
Kimco Corp., The 

ilhott Co. 

PRAM Ts Ai cei ceaboaws 
:rie City Iron Works 

Kiriez Mfg. Co. 

Eirtel Engineering Corp. 

Esso Standard Oil Co.......... 
Fairbanks, Morse & Co 

l'alls Industries, Inc. 

Farris Flexible Valve Corp..... 
Firestone Plastics Co. ......... 
Fisher-Governor Co........... 
I'lakice Corp. 

Fletcher Works 

Flexitallic Gasket Co. ...... 
Flexonics Corp. 


3 Serer ee. 428 | 


Foram Corp. ....... 

Foster, Wheeler Corp. ..... 

Foxboro Co. 

Frick Co., Inc. 

l'rontier Industries Inc. 
Manzel Div. 


Furbyter Co; . 2... c ccc cnes 4 
General American Transp. Corp. 
Turbo Mixer Div. ...... hes 
General Chemical Div. Allied 
Chemical & Dye Corp. ..... 
General Electric Co. ...... 17, 
Gerotor May Corp. .........- 
Gifford-Wood Co. 
Girdler Co. 2nd Cover, 3 
Glvcerine Producers’ Assoc. .... 
Golden-Anderson Valve Specialty 
Co. 
Goodrich Co., B. F. (Geon) .... 
Gould'Co:,. J: De ..0.. 6s ens o. 
Great Lakes Carbon Corp. 
Dicalite Div. .............. 
Grinnell Co., Inc. ............ 
Gutchoffnungschutte (Foram 
Corp.) 
Mage Com, ... 06... c cee eess 
oe >. 
Harshaw Chemical Co., The ... 
Hart-Carter Co. 
a ge | er 
Hercules Powder Co. ......... 
Hewitt-Robbins Inc. 
Heyl & Patterson Co, ........ 
Hilliard Corp., The 
Hills-McCanna Co. 
Hooker Electrochemical Co. ... 
Independent Engineering Co. .. 
Infileo, Inc. 2... 2... cee 
Ingersoll-Rand Co. ........... 
International Engineering Co. .. 
International Nickel Co. ... 2 


International Salt Co. ........ 439, 
Jeffrey Mfg. Co. ............. 3655) 
Jeliff Mfg. Corp., The C.O..... 405'| 
ee 275 | 
Jerguson Gage & Valve Co. .... 452 | g 


Johns Manville Corp. 


Celite Filter Aids Div. ...... 39 | 
8 


| Centrifugal and Rotary Positive 
Blowers and Exhausters 


oe ee 
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Fruchauf Trailer Co. .......... 441 | 
Fuller Co., The 30 | 


R-C Positive Displacement Meter 
in an industrial plant for accurate 
measurement of gas purchased 
from a gas company. 


ALWAYS the R 


IGHT ANSWER 


from R-C METERS 


Maintained accuracy over 
wide capacity range 


pulsations, pressures or 
other variables 


Compact design saves 
space and foundation 
costs 


Long-time reliability with 
little maintenance 


For “cash register accuracy,” 
these BIG-4 values are essential. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Accuracy not affected by ; 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 


The simple, positive displacement 


design and construction of R-C 


Meters just can’t go wrong. The 
absence of valves, vanes and other 
small parts leaves nothing to wear 
out. Maintenance or other super- 
vision is so casual as to be almost 
nonexistent. 

This long-time accuracy is one 
of the ‘“BIG 4” values which are 
obtainable only in R-C Positive 
Displacement Meters, and which 
are essential to reliable measure- 
ments. It prevails unfailingly 
throughout the entire range of 
capacities, from 1,000 cfh to 
1,000,000 cfh. 

For detailed information, ask 
for Bulletin M-152, which also 
contains a handy selection table 
to simplify selection of size and 
type required. 


Roors-ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


655 Illinois Ave. & Co 


Roots-Connersville Blower (Canada) Ltd. 


Positive 
Displacement Meters 


Vocuum 
Pumps Generators 


nnersville, Indiana 


© 629 Adelaide St. W., Toronto, Ont. 


Inert Gas 


Spiraxial 
Compressors 
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NO FURTHER 
PROCESSING REQUIRED... 
CLAY DISCHARGED FROM 

THIS PROCTOR & SCHWARTZ 
SPRAY DRYER IS READY 


FOR IMMEDIATE tf 


SHIPMENT! 


Typical of Proctor & Schwartz low-cost, easy-to-erect 
spray drying systems, is this installation of the Georgia 
Kaolin Co. at Dry Branch, Ga. The Georgia Kaolin dryer 
discharges a high-density, free flowing product that is ready 
for immediate packaging or shipment. j 

Flexibility of Operation— Because of its simplified con- 
struction and the small quantity of product retained in 
the system, the dryer offers wide flexibility and adjusts to 
specification instantly. 

Automatic Control— All operations are automatic with 
mechanical feeds. 

Profits go up—The dryer not only combines high 
thermal efficiency with the convenience of outside location, 
but the initial cost of equipment per pound of dried clay is 
low, and operating costs are drastically reduced. 

Customer Confidence— These spray dryers are a direct 
result of the confidence that customers such as Georgia 
Kaolin have placed in Proctor & Schwartz engineering and 
manufacturing facilities. This faith has been justified through 
the many innovations and refinements Proctor & Schwartz 
have made in spray drying, and which now give higher quality 
output and greater drying efficiency on the job, as guaranteed. 


OTHER TYPES OF PROCTOR & SCHWARTZ DRYING EQUIPMENT © Tray Dryers « 
Truck Dryers * Continuous Conveyor Systems ¢ Pre-forming Feeds * Spray Drying 


PROCTOR & SCHWARTZ, Inc. 


Manufacturers of Industrial Drying Equipment and Textile Machinery 
Philadelphia 20, Pa. 


| 
| 
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Keeping too busy? 

You'll find our streamlined 
Reader Service section right up 
your alley. It’s designed for 
busy engineers who want to find 
things fast, get more informa- 
tion fast. RS is easy to use, and 
you can bank on it. 
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CARDOX CORPORATION 


Top Brass Says ’'M GUILTY 


Tn a way that’s correct. Guilty of choosing the wrong 
protection. Fire hit and took off like lightning! 


There’s a moral to this: Protection that’s good for 
one hazard can burn you cut when applied to another. 


That is why CARDOX years ago originated 

“Low Pressure Carbon Dioxide Systems”*—to give safe 
protection to industry’s “hot spots”, for which 

existing protection just wasn’t good enough. Since then 
thousands of CARDOX Systems have been installed for 
just about every kind of flammable liquid and electrical 
hazard you can think of —and scores of 

Class A hazards as well. Fire savings to industry 

total up to many millions of dollars. 


CARDOX applies carbon dioxide as readily in tons 
as in pounds. Under the overwhelming attack of 
CARDOX CO, little fires are snuffed out 


instantly, big fires almost as fast. 


CARDOX’ unique experience in low pressure carbon 
dioxide is at your disposal. A survey of your hazards and 
our frank report costs you nothing—can be the 

first step toward turning fire in your plant into an incident 
j a disaster. Write us, please. 


*Covered by Patents Issued & Pending 


ORIGINATOR OF Low Pressure Co. 


FIRE EXTINGUISHING 


Offices in Principal Cities 


SYSTEMS 


e@ BELL BUILDING e CHICAGO 1, ILLINOIS 
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Designed to handle corrosive vapors 


SUCTION 
CHAMBER 


STEAM 
NOZZLE 
(generally 
graphite) 


DISCHARGE 


Cross-section, showing con- 
struction details of Type H 
ejector. Conventional split 
flanges are used. Nozzle is 
easily replaceable. 


Ze 


This three-stage ejector 
with intercondenser, is 
built of corrosion resist- 
ing Haveg. 


Jot EJECTORS 


When it comes to maintaining 
vacuum, while handling highly 
corrosive vapors, you can’t beat 
these durable Elliott Type H ejec- 
tors. Made of Haveg, Permanite 
or similar corrosion-resistant 
synthetic resin material, they'll 
stand up to hydrochloric and sul- 
phuric acids, wet chlorine, caustic, 
benzene and many other corrosive 
vapors, including some of the 
chlorinated aromatic compounds. 


Whatever your vacuum require- 
ments, take advantage of the 
experience and know-how of an 
Elliott ejector specialist. There's 
no obligation on your part. Con- 
tact your Elliott representative or 
write Elliott Company, Jeannette, 
Pa. for descriptive bulletins. 
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i p through new and _ better 
| products and services. You can 

use our Index of Advertisers to 
keep in closer touch with these 


st al . 
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friends and what they’re doing 
for you. 


ELLIOTT Company FE 


UGAL COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS — — 





STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS c 


508 June 1955—Cnemicar ENGINEERING 





Viking Pump Co.. 

Virginia Smelting Co. 

Vogt Machine Co., Henry ° 

Vulcan Iron Works 

Wagner Electric Corp. ........ 152 
Wallace & Tiernan Co., Inc. ... 386 
Wall Colmonoy Corp. ........ 416 


Walworth Co., The 436 | 


Watson-Stillman Fittings Div. of 
H. K. Porter Co., Inc., 

Warren Steam Pump Co. 

Wedgeplug Valve Co. 

Welding Fittings Corp. 

Western Supply Co. .......... 333 

Westinghouse Electric Corp. 304- 305 
Sturtevant Div. 

Weston Electrical Instrument 
Co. 

Wilfley & Sons, Inc., A. R. 


Williams & Co., Inc., C.K. .... 404 | 


Williams Patent Crusher & Pul- 
verizer Co. 

Wolverine Tube 

Willson Products, Inc. 479 


Yarnall Waring Co. .......... 317 | 


Youngstown Welding & Engrs. 


SEARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mer. 


PROFESSIONAL SERVICES 


EMPLOYMENT 
Positions Vacant 
Selling Op eo Offered. 
Position 
Selling Meche OR Wanted. 
Employment Agencies 
Employment Services 


SPECIAL SERVICES 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


WANTED 
Miscellaneous 

ADVERTISERS INDEX 
Aaron Equipment Co 
American Air Compressor Corp.... 
Anchor Supply Co 
Arabian American Oil Co 
Barcan Co., 
Brill Equipment Co 
Chemical Service Corp 
Consolidated Products Co., 
Drake Personnel Inc 
Equipment Clearing House Inc.... 
First Machinery Corp 
Foster Co., L. B 
Gelb & Son Inc., R 
General Traders Inc 
Graebner’s Exchange 
Heat & Power Co 
Hydrocarbon Research Inc 
Kehoe Machinery Corp 
Lawler Co. 
Lilly & Co., Eli 
Loeb Equipment Supply Co 
Loeb & Son, H 
Luria Steel & Trading Corp 
Machinery & Equipment ae 
Meyer & Son Inc., Wm. 4 
Newman Tallow & Soap hE Co. 460 
Perry Equipment Corp 458, 
Plant Machinery Corp 
Process Plants bervice Ine 
Radio Receptor C 
Selective Placement Employment. . 
Standard Oil C 
Stanhope Inc., R. C 
Stein Equipment Co 
Truland Chemical & Eng. Co 
Union Standard Equipment Co.... 
Weinstein Co. 464 


CuemicaL ENGINEERING—June 1955 














| SAIO: T-E 
MAKES A 40-FT. 
THERMOCOUPLE. 





What's more, T-E can custom-make 
thermocouples to almost any desired 
length. 
For measuring temperatures at 
different levels in catalyst reactors or 
any other deep vessels, T-E assembles 
thermocouples and places the hot 
junctions at every desired level. The 
number of thermocouples you can have 
depends on the inside diameter of the 
permanent protection tube in the vessel and 
the size of the thermocouple required. 
Each thermocouple has a thin-walled 
protection tube and each hot junction is 
welded to its tube for greater sensitivity. 
Temperature range: 500° to 1200°F (Iron 
Constantan), 500° to 1500°F (Chromel 
Alumel). These thermocouples are made 
in 1/16”, .1/8”, and 3/16” diameters with 
magnesium oxide insulation and stainless steel 
jackets. They have a weatherproof connection 
head with screw-type terminal strips. The entire 
assembly can be mounted on the vessel with 
either flange or screw connection, depending on 
your requirements. 


40Fr. 


If you need this, or any other unusual kind of 

thermocouple, by all means send us details. A 

company that can make a 40-ft. thermocouple can 

probably make the kind you need, whatever it is. 

If you'd like to see a blueprint for one of these oversize 
‘couples, ask for print No. 965-E 





Pyrometers * Temperature Monitcring Systems * Thermocouples * Protection Tubes 


Quick-Coupling Connectors and Panels * Thermocouple and Extension Wires 


‘Thermo Electric (0, hc 


‘SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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McLAUGHLIN GORMLEY KING Co. 
MANUFACTURING CHEMISTS -IMPORTERS AND MILLERS 


EK 
1715 FIFTH STREET 8.E. 
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Increased operating efficiency so that the per mill output 
increased 50%. 

Effected a desired particle separation by collecting the 
recovered fine dust sepsrately. 


ing to 

ifuge,-as a means of helping 
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ya ey eng problem and in reducing costs, has been a > eg Snad 
S Gencakabeany recommend that anyone who has a dust problem cc 


company for help in solving such a problem. 


registered onder the Federal 
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MC LAUGHLIN GOYMLEY KTNG COMPANY 
Phy. 

Factory Manager 
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THE ANSWER to your dust problem, too, 
may be the amazing new Superior Air 
Centrifuge. This new machine is earning 
praise throughout the industry for its un- 
matched performance on solids recovery 
and_dust removal. Certainly, results such 
as Mr. LaCraft describes are well worth 
your further investigation. 


CONTINUOUS REMOVAL of air or gas- 
borne solids is non-varying over an un- 
usually wide variety of temperature and 
humidity conditions . . . temperatures up 
to 200 degrees higher than with machines 
employing standard filters. And the Air 
Centrifuge maintains maximum efficiency 
even in the very small particle-size ranges. 
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THE AIR CENTRIFUGE separates by a 
patented, impelled-centrifuge principle. 
And because it works without filters, 
screens, liquids or electro-static charges, 
it is adaptable to plant air flow systems 
wherever machines such as grinders, pul- 
verizers, dryers, purifiers, solvent extrac- 
tors, mixers, blenders, etc., are involved. 
BEFORE YOU BUY any dust removal or 
particle recovery equipment, get the com- 
plete story on the Superior Air Centrifuge. 


Call or write for further information. 
SUPERIOR SEPARATOR CO. 


PROCESS MACHINERY DIVISION 
HOPKINS, MINNESOTA 


| 
| 
| 
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Editorial Reprints .. . 


@ Processes and Costs 


1 Chemical! Engineering’s Flowsheets 
—150 process flowsheets ($2). 
2 Cost Estimation 1—38 articles, 
128 pp. of data ($1.75). 
3 Cost Estimation !I—12 articles, 
48 pp. Apr. ‘52-Feb. ‘53 ($1). 
48 Cost Estimation Iil— 17 articles, 
80 pp. to May ‘54 ($1.25). 
52 Heat Exchanger Design—tLucid in- 
struction & help, 40 pp. (75¢). 
56 Cost Index—Subject index to 351 
cost. estimating articles (50¢). 
65 Cost Index—Supplement (35¢). 


| @ Feature Reports 


4 Fluid Flow—15 authoritative ar- 
ticles ($1). 
21 Pumps—How to select chemical 
pumps (50g). 

Process Instrumentation — 48-p. 
report and 16-p. chart ($1). 
Size Reduction — Covers crushing, 

grinding and pulverizing (50¢). 
26 Petrochemical Processes—Data on 
23 major processes (50¢). 
28 Solids Feeders—How to lick feed- 
ing difficulties (50¢). 
33 Fluidized Solids—Timely survey of 
fluidization know-how (50¢). 
34 Heat Technology — Heat produc- 
tion, transport and transfer ($1). 
Strain Gages—How to use for con- 
trolling process variables (50¢). 
Entrainment Separation — Equip- 
ment and performance (50¢). 
Process Piping—Roundup of pip- 
ing, valves, fittings (75¢). 
Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 
Mixing—Understand this univer- 
sal operation, 48 pp. (75¢). 
Lubrication—Of chemical equip- 
ment, for plant engineers (50¢). 
Engineering With Models—Both 
scale and test models (50¢). 
Binary Distillation—Theory, equip- 
ment (75¢). 
lon Exchanges—A chronical of re- 
markable advances (75¢). 
Photochemical Engineering—Uses, 
processes, reactors (75¢). 
Solids-Liquid Separation — Know- 
how in 1955 ($1). 


22 
25 


40 
46 
47 
50 
53 
54 
55 
59 
62 


| @ Materials of Construction 





29 Protective Coatings—How to se- 
lect, use against corrosion ($1). 

35 Industrial Plastics — How and 
where to use (50¢). 

38 Stainless Steels — Properties and 
corrosion data (75¢). 

43 Hasteloys 8.C.D.—Combined Cor- 
rosion Forum reprint (75¢). 

58 16th Biennial Report—64 p. re- 
view of corrosion resistance ($1). 


@ CE Refresher Series 


42 Thermodynamics Principles—First 
installment of series (50¢). 

45 Compression & Expansion—(50¢). 

49 Chemical Equilibrium—(50¢). 

57 Homogeneous Kinetics—(50¢). 

61 Catalytic Kinetics—(50¢). 


Order Now: 


Use your reader service post- 
card for the fastest delivery. 
Pay when billed. 
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Attention NON-SUBSCRIBERS: 


Why be just another name on a magazine 


circulation list ... when you can have your own 
copy of CE for less than a PENNY A DAY? 


JUST A PENNY A DAY could have brought you for each issue to reach you and there is no need 
the personal use of all the information in this to hurry it along. You can clip articles for your 
issue. Just think . . . with your own copy of files . . . the entire issue is yours, as personal 
CHEMICAL ENGINNERING, there is no waiting as your newspaper. 


Why wait? Use the handy coupon below to order your 
personal subscription to CHEMICAL ENGINEERING today! 


No need to send any money now. We'll bill you later. 





TO SUBSCRIBE: New Subscription Form: 
1. How many years? <> Domestic Rates only. For all others, see p.5 1 Year s3{_] ; 2 years s47_]; 3 Years ss] 
2. About your company ——————>> Product or service No. employees approx. 


3. HOME mailing address 
if you prefer 
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When you must have slow speed power, always 
consider first MASTER Right Angle Shaft Gearmotors. 
They’re very compact . . . low in cost... safe.. 


and so easy to use. 


And nowhere else can you get anywhere near the 
wide range of selection that you have in MASTER 
Right Angle Gearmotors, They‘re available in sizes 
Ye to 25 Horsepower for all electrical specifications 
and in splash-proof, enclosed or explosion-proof con- 
struction. Gear reduction ranges up to 430 to 1 with 
the cquntershaft in either horizontal or vertical posi- 
tions, In addition these gearmotors can be supplied 
with integrally built electric brakes . . . three types of 
variable speed units . . . and with fluid drive units for 


cushioned power. 


Try them... you'll find they're the horsesense way 


to get slow-speed horsepower. 


THE MASTER ELECTRIC COMPANY 


DAYTON 1, OHIO 


Licens. 





you can’t beat them 
for compact slo-speed power 
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NOW... process acetic acid in 
vessels guaranteed against corrosion 


Here is another of the many acids 
against which Pfaudler glassed steel 
is guaranteed. If you have a process 
in which acetic acid is the principal 
corrosive, you should take advantage 
of this protection. 

The unusual new one-year cor- 
rosion guarantee now offered by 
Pfaudler covers acid-alkali-resistant 
glassed steel reactors and other ves- 
sels for handling corrosive products. 

We issue this guarantee for serv- 
ices where field and test data have 
proved that glassed steel will resist 
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The guide chart shown here is based on the use of 
pure acetic acid 24 hours a day, 365 days a 
year ...a more severe test than would normally 
be encountered in field service. 


chemical attack. Naturally, we esti- 
mate service life on guaranteed units 
to be much longer than one year — 
usually 5 to 15. 


Long service life 
Terms of the guarantee provide for 
free on-the-spot repairs, or factory 
repairs if necessary (on an F.O.B. 
factory basis), of any acid-alkali- 
resistant glassed steel vessel which 
becomes unusable as a result of cor- 
rosion. The guarantee remains in full 
force until one year from date of 
shipment, provided your processing 
conditions do not exceed the operat- 


ing range agreed upon at time of sale. 

It is important to note that, even for 
services where glassed steel cannot 
be guaranteed, it may still give ade- 
quate and econcmical service life. 

Acetic acid is just part of our story 
dramatizing how Pfaudler glassed 
steel saves you money. Perhaps you 
have a process which can operate 
more economically and efficiently 
with the greater corrosion resistance 
of glassed steel. Write us, or consult 
your Pfaudler representative for fur- 
ther details. 





This Dramatic Guarafitee 
is now provided on equipment 
for use with a number of cor- 
rosives. 

To learn more about the ap- 
plication of glassed steel equip- 
ment for your process, write our 
Rochester office. 











4 days’ drying 
done in 7 hours 


A large manufacturer has been using 
the new Pfaudler glassed steel coni- 
cal dryer-blender on a tough job — 
drying a corrosive product containing 
acid halides. This job took 4 or 5 days 
under previous methods. 

Their engineers report that the new 
Pfaudler design has reduced this dry - 
ing time to 6 or 7 hours! 

Data on this glassed steel unit is 
now being offered to all processors 
interested in reducing drying or 
blending time. Write The Pfaudler 
Co., Rochester, N. Y. 
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Pfaudler offers to 


How would you 
guard product purity 
in a lab like this? 

The equipment you see here gets to 
do all kinds oi jobs. It’s in the Bio- 
chemistry Development Laboratory 
at Sterling- Winthrop Research Insti- 

tute, Rensselaer, N. Y. 

Projects 2+ the Institute include 
monumental tasks like producing 
antipernicious anemia principle — it 
takes a ton of beef livers and a 40- 
hour week to produce 1/30,000 of an 
ounce! 

As you can imagine, maintaining 
purity of the product is extremely 
important. That’s why reactions are 
carried out in a Pfaudler 100-gallon 
glassed steel kettle (right). This ves- 
sel not only seals out outside impuri- 
ties, but also prevents metallic con- 
tamination. Its hard, smooth surface 
cleans thoroughly and easily. 

If you’ve a problem of maintaining 
product purity, perhaps you can find 
an excellent answer in the chemical 
inertness of glassed steel by Pfaudler. 





Nonsticking “utility” pipe costs less 


We don’t know exactly how much 
you are now paying per foot for the 
growing network of piping in your 
plant, but we may be able to save you 
money on first costs and cleaning 
costs. 

Because neither glass nor steel is a 
very costly material to start with, we 
are able to produce glassed steel 
“utility” pipe, at a low price that can 
often save hundreds of dollars on an 
installation. 

Advantages of this pipe are the in- 
herent advantages of glassed steel: 
NONSTICKING: there are practi- 
cally no products that can stick to 


glass very strongly; EASY TO 
CLEAN: smooth, shimmering sur- 
face can often be cleaned just by 
flushing pipe; DURABLE: the out- 
side of the pipe is good, rugged car- 
bon steel. To keep cost low, a glass of 
mild chemical resistance is used, pro- 
viding moderate resistivity. 

You can now purchase this pipe in 
lengths up to 10 feet, in diameters of 
2”, 3”, and 4”. Two styles are avail- 
able: conventional type flanged pipe, 
which is joined by split flanges; or 
specially designed jointed type for 
cutting to size and fitting the pipe in 
your plant. 
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